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Prophylactic aortic root replacement
on Marfan patients undergoing
mitral valve repair

Significant mitral regurgitation (MR) could be the first manifestation in Marfan syndrome, even before the onset

of aortic dilatation or aortic regurgitation (AR).

The aim - to analyse the role of simultaneous prophylactic aortic root replacement in Marfan patients presenting

primarily with MR, undergoing mitral valve repair.

Materials and methods. A 4-year (2007 to 2010) retrospective analysis of a single surgeon’s experience

included 13 Marfan patients (11 males, 2 females) aged between 12 to 60 years (mean 40.3). Pre-operative MR was
grade lll or more in all patients. Mechanisms of MR were anterior leaflet prolapse in 2 patients, and bi-leaflet prolapse
in 11. All patients underwent mitral annuloplasty using a biodegradable intra-annular ring along with other mitral
valve repair techniques. No patient had significant pre-operative AR, however, the aortic root diameter was greater
than the physiologic range for their corresponding body surface area, hence, all patients underwent simultaneous
prophylactic valve sparing aortic root replacement. Follow-up was complete in all patients, ranging from 1 to 4 years
(mean 2.4).

Results. Post-operative MR at 6 months was grade 0 in 8 patients, and grade 1 in 5. No further progression was
seen in any of the patients during the follow-up period. No progression in AR or aortic root complications were noted
in any of the patients. There were no post-operative deaths.

Conclusions. Marfan patients with mitral regurgitation can be successfully repaired, with good short-term
results. In patients with an aortic root diameter greater than their normal physiologic range, simultaneous

prophylactic aortic root replacement is safe and effective in preventing complications associated with the disease.

Key words: Marfan's syndrome, mitral regurgitation, aortic aneurysm.

arfan’s syndrome is a connective tissue

disorder [24] with a shortened life expectancy,
due to its associated cardiovascular complications
[27]. The progressive nature of this disease results in
aortic regurgitation (AR), root dilatation, dissec-
tion, and eventual rupture [32]. If left untreated,
death often occurs in the 3rd decade of life [22]. In
addition to aortic disease, mitral valve dysfunction
has been noted in upto 80 % of patients [13], in
whom either mitral valve repair or replacement have
been advocated.

The risk of aortic dissection correlates positively
to the aortic root diameter [3], and it has been
suggested that the risk of death of a Marfan patient
from the initial aortic dissection is 40 %, and if
the patient survives this initial episode, surgery
carries an operative mortality of up to 20 %, with a
5-year survival of only 50 % [12, 28, 30]. Therefore,
early surgery in Marfan patients, before the onset
of acute aortic dissection, is proposed, with an
overall hospital survival of 99 %, and good long-term
survival [19, 29].
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However, the role of prophylactic aortic root
replacement in Marfan patients with no AR or aortic
root dilatation, is unclear.

The aim of study — to analyse the role of
simultaneous prophylactic aortic root replacement
in patients with Marfan syndrome presenting
primarily with mitral dysfunction, who underwent
mitral valve repair.

Materials and methods

Patient selection

A 4-year (January 2007 to December 2010)
retrospective analysis of a single surgeon’s
experience consisted of 13 Marfan patients (11
males, 2 females), aged between 12 to 60 years
(mean 40.3), with a body surface area (BSA)
ranging from 1.7 to 2.4 (mean 2.14). The broad
diagnosis of Marfan syndrome was based on the
Ghent diagnostic criteria [7] with a positive family
history, and the characteristic clinical findings of
ocular, skeletal, and cardiovascular abnormalities 1.
Patients with a «marfanoid» habitus, with no other
«hard» signs, were excluded from the present study.

All patients underwent pre-operative clinical
examination and investigations, including
pre-, intra-, and post-operative 2-dimensional
echocardiography according to standard diagnostic
criteria [21]. The mechanism of mitral dysfunction
was assessed, and the severity of MR was analysed
and graded. Measurement of aortic root dimension,
and assessment of AR were also undertaken during
the same echocardiographic analysis.

The most common mechanism for MR was
bi-leaflet prolapse, seen in 11 patients (84.6 %), and
isolated anterior leaflet prolapse in 2 patients, with
all patients presenting with symptomatic MR of
grade IIT or more.

All 13 patients underwent elective mitral
valve repair using a biodegradable intra-annular
annuloplasty ring (Parvulus, Lonay, Switzerland).
The characteristics of this ring, along with its
implantation technique have been previously
described [14]. In addition to ring annuloplasty, a
total of 27 simultaneous repair procedures [4] were
undertaken in these 13 patients, which included
quadrangular resection, the use of artificial chordae,
chordal shortening procedures, secondary chordal
transfer, and anterior (or) posterior commissural
closure (Table 1).

Although none of the Marfan patients in this
series had significant pre-operative AR, the decision
to undertake prophylactic replacement of the
ascending aorta was based on the refined criteria
as suggested by Roman [26], which takes into

Table 1
Simultaneous mitral valve repair procedures
undertaken (total number 13 patients)

Mitral valve repair procedures

Patients undertaken

6 Quadrangular resection

1 Artificial chordae

3 Chordal shortening

1 Secondary chordal transfer

6 Anterior (or) posterior commissural closure

account BSA in relation to the aortic root diameter
at the level of the sinus of Valsalva. Since all 13
patients had an aortic root diameter greater than
the physiologic range for their corresponding BSA,
they all underwent simultaneous prophylactic aortic
root replacement using the valve sparing David
1 operation [5], whereby the aortic root and the
ascending aorta were replaced.

Once mitral annuloplasty was completed, the
presence of any residual leak was assessed by
saline testing. The adequacy of repair, MR, and
AR were re-assessed by intra-operative trans-
esophageal echocardiography after the patient
was weaned off cardiopulmonary bypass, with
valve performance and outcome analysis reported
as per the guidelines of the American Association
for Thoracic Surgery and the Society of Thoracic
Surgeons [20]. The patients were managed post-
operatively as routine, and all patients underwent
trans-thoracic echocardiography on the 4th or
5th post-operative day, prior to discharge from
hospital.

Histological analysis

Histological examination of the aorta by hema-
toxylin-eosin, and Miller’s stain (that specifically
identifies elastic fibres) was undertaken in all
13 patients in order to assess the pathological
alterations seen in Marfan syndrome. 10 specimens
of normal aorta from non-Marfan patients
undergoing other cardiac surgical operations (such
as coronary artery bypass grafting) were used as
controls, for comparative analysis.

Follow-up

Follow-up was complete in all patients, ranging
from 1 to 4 years (mean 2.4), in whom trans-thoracic
echocardiography was performed prior to discharge
from hospital, and annually thereafter. A total of
28 patient-years of follow-up were available for
analysis, and 72 % of the patients were followed-up
for a minimum of 2 years.
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Results
Pre-operative status

The pre-operative symptom status was NYHA
class IIT in 7, and class 11 in 6 patients, while pre-
operative MR was grade IV in 6, and grade III in
7 patients. AR was grade 2 in 8 patients, grade 1 in 4,
and grade 0 in 1 patient. The left ventricular ejection
fraction (LVEF), left atrial (LA) diameter, left
ventricular end-systolic dimension (LVESD), and
left ventricular end-diastolic dimension (LVEDD)
were noted. Pre-operative aortic root diameter
ranged from 3.1 to 5 cms (mean 3.82 + 0.50), and
the ascending aortic diameter ranged from 3 to
4.5 cms (mean 3.41 £ 0.44).

Post-operative status

All patients were in NYHA class T post-
operatively. Post-operative MR at 6 months was
grade 0 in 8, and grade I in 5. No further progression
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was seen in any of the patients during the follow-up
period, and none had mitral stenosis post-repair.
Out of the 13 patients who underwent prophylactic
aortic root replacement, 1 patient remained in
grade 0 AR, while 12 patients had grade 1 AR. No
progression in AR or aortic root complications were
noted in any of the patients. A comparison between
the pre-operative and post-operative status of the
patients is tabulated in Table 2.

Mitral annular dilatation was present in all
patients pre-operatively, for which, an intra-annular
biodegradable annuloplasty ring was used in all
13 patients in order to provide annular support,
and prevent recurrent annular dilatation. The
annuloplasty ring size ranged from 26 to 36, with
the mean ring size being 34.

All 13 patients had an aortic root diameter
greater than the normal physiologic range for their
corresponding BSA, as suggested by Roman’s
graph (Fig. 1), hence, all underwent simultaneous

4,4 —
y=1,92+0,74x
SEE=0,37 _
421 12040 ®

4,0

3,8

Sinus of Valsalva, cm

[ NP R |
1,6 1,8 20 22

Body surface area, m?

1.4

Fig. 1. 95 % normal confidence limits for aortic root diameter at the sinus of Valsalva in relation to BSA in adults
40 years of age and older (M.J. Roman et al., Am. J. Cardiol., 1989). Red dots indicate patients in this study group who
were above the normal physiological range when the aortic root diameter was compared to their corresponding BSA



A. Kalangos Ta cniBaBT.

«Kappioxipyprisi Ta iHTepBeHLUiMHa kapaionoris», Ne 1, 2015

27

Table 2
Comparison of pre-operative and post-operative
parameters

Parameters Pre-operative Post-operative
55-75 55-65
0,

LVEF, % (mean 56.9) (mean 55.5)

LA diameter, 5.0-6.9 3.7-5.3

cms (mean 6.1) (mean 4.46)
3.1-6.0 3.1-4.2

LVESD, cms (mean 5.05) (mean 3.72)
5.6-7.2 4.3-5.6

LVEDD, cms (mean 6.55) (mean 5.07)

Aortic root 3.1-5.0 2.2-4.7

diameter, cms (mean 3.82) (mean 3.42)

Ascending aortic 3.0-4.5 2.0-3.4

diameter, cms (mean 3.41) (mean 2.93)

LVEF - left ventricular ejection fraction; LA — left atrium; LVESD —
left ventricular end systolic diameter; LVEDD - left ventricular end
diastolic diameter.

prophylactic valve-sparing aortic root replacement
employing the David technique [5]. The size of the
Dacron tube used ranged from 26 to 32 mm, with the
mean tube size being 30 mm.

The cardio-pulmonary bypass (CPB) time
ranged from 72 to 246 mins (mean 127.0 £ 45.8),
and the aortic cross-clamp (ACC) time ranged from
52 to 186 mins (mean 93.0 = 34.7).

The in-hospital mortality was 0 in this series,
and no re-repairs of the mitral or aortic valves were
necessary in the post-operative period for any of
the patients. No major post-operative complications
such as stroke, acute myocardial ischemia/
infarction, nor conduction defects occurred.

Fig. 2. Hematoxylin and eosin stain of control aortic wall
showing normal anatomy of tunica intima, media

and adventitia, with normal arrangement of elastic
and collagen fibres. Magnification x 25

Histological observations

When compared to the normal controls (Fig. 2),
we observed a fragmentation and a disorganisation
of the elastic and collagen fibers in the aortic wall
of Marfan patients. On higher magnification, it was
noted that the elastic and collagen fibers in the tunica
media and tunica adventitia were either partially or
completely fragmented, giving rise to an obvious
«line of weakness» within the tunica media. This was
observed with the non-specific hematoxylin stain.
This could be the result of biochemical alterations
of the collagen structures that may bind to the
hematoxylin dye. These chemical and structural
modifications may lead to a decreased resistance
to the shear forces that act within the aortic wall
during systole and diastole. This «line of weakness»
may thus progress with time and ultimately form the
«plane of dissection» in the future.

This «line of weakness» abnormality was further
confirmed by Miller’s stain which demonstrated
elastic fiber fragmentation, disorganization in
collagen bundle arrangement, associated with
myxomatous changes (Fig. 3, 4).

At the last follow-up, all 13 patients were
free from any valve-related complications (regur-
gitation, stenosis, or endocarditis), with all
patients in NYHA class I. None of these patients
required long-term anticoagulation with warfarin.
No thromboembolic events and no anticoagulant
related hemorrhage were observed.

Discussion

Significance of this study

To the best of our knowledge, literature search
suggests that this series represents one of the largest
number of Marfan patients who have undergone
prophylactic aortic root replacement using the
guidelines based on correlating the aortic root
diameter to BSA [1].

This study clearly demonstrates the rationale
for prophylactic aortic root replacement in Marfan
patients, based on the histological evidence of the
«line of weakness» represented by the fragmenta-
tion/disruption of elastic and collagen fibres within
the aortic wall.

Literature search also suggests that this study
may represent one of the largest series of Marfan
patients who have undergone simultaneous aortic
root replacement and mitral valve repair procedures.

Mitral dysfunction in Marfan is known to
precede aortic involvement in some cases, with even
mild valvular incompetence gradually progressing in
severity in almost 50 % of cases [10, 13, 25]. Treat-
ment has now evolved to «preventing» the com-
plications associated with aortic dilatation, rather
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than just «treating» them after they have occurred.
Although it is undisputed that Marfan patients
presenting with significant MR would benefit from
mitral valve repair, it is unclear whether it is prudent
to undertake simultaneous prophylactic aortic root
replacement in these patients. The current study
aimed at providing an answer to this dilemma.

This study comprised of 13 Marfan patients,
in whom mitral valve dysfunction, without aortic
disease, was the primary presentation. Mitral
repair was achieved in all patients, regardless of the
mechanism of dysfunction, by using a combination
of different repair techniques along with an intra-
annular biodegradable annuloplasty ring. This study
suggests that mitral valve repair is a safe procedure
in Marfan syndrome, as evidenced by zero hospital
mortality. Follow-up was complete in 100 % of
patients, and ranged from 1 to 4 years, with a mean
follow-up period of 2.4 years. Approximately 72 %
of the patients were followed-up for a minimum of
2 years, indicating an acceptable early follow-up
period in the vast majority of patients in this series.

Although prophylactic aortic root replacement
has been suggested, there is continued debate on
the aortic diameter at which surgery should be
undertaken. The Dutch guidelines [33] specifies
an aortic root diameter of > 5.5 cms in non-Marfan
patients, an aortic root diameter of > 5 cm in patients
with a family history of aortic dissection, > 4.5 cm
in Marfan patients, or an aortic root dilatation of
> 0.2 cm/year. However, previous studies have
clearly proven that aortic dissection can occur even
below these «guideline values» [2, 18].

Since the aortic root diameter (at the level of
the sinus of Valsalva) is dependent on BSA [17, 26],
instead of using the above mentioned fixed values,
we applied this principle to guide our decision

for prophylactic aortic root replacement in all the
13 patients. We used the «maximum» predicted
aortic root diameter (ie the upper limit of normal),
rather than the «mean» predicted aortic root
diameter in order to prevent these patients from
being subjected to surgical intervention «too early».
This approach is supported by earlier studies on
thoracic aneurysms which demonstrated that
«relative» aortic diameter (corrected for BSA) was
more important that the «absolute» aortic diameter
in predicting aortic rupture [6].

In order to prevent further annular dilatation
in Marfan syndrome, it is important to stabilize the
annulus while performing valve-sparing procedures
[16]. Hence, the valve-sparing aortic root replace-
ment technique as proposed by David was chosen
for all our patients, since subsequent annular
dilatation is prevented as the entire aortic valve is
secured inside the un-yielding tubular vascular graft
[5]. Furthermore, replacement of the ascending
aorta overcomes the potential complications in-
volving future dilatation of the sino-tubular junc-
tion. Additionally, in this series, the David proce-
dure was undertaken on an elective basis, providing
better long-term results when compared to a Bentall
procedure performed on an emergency basis.

When applying the Laplace’s law, aortic wall
tension is dependent only on pressure, radius and
wall thickness, whereby it may appear that the
concept of prophylactic aortic root replacement is
too «radical> and not warranted, since it could be
argued that people with large BSA may also have a
thick aortic wall. However, it must be remembered
that although Marfan patients may have a «normal
looking aortic wall thickness» and a <«normal
looking anatomic diameter», the collagen dys-
function secondary to fibrillin mutation, renders

Fig. 3. Miller’s stain showing the same area (as analysed
in Figure 1 by hematoxylin and eosin stain) within the
aortic wall of Marfan patients, black arrows demonst-
rating the «line of weakness» due to fragmentation and
disorganization of elastic and collagen fibres within the
tunica media. Magnification x 25

Fig. 4. Miller’s stain, black arrows denoting

the boundaries of the «line of weakness» due
to fragmentation and disorganization of elastic
and collagen fibres within the tunica media

in Marfan syndrome. Magnification x 100
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their aorta prone for aortic dissection in the long-
term as suggested by the histological findings.

Rationale for prophylactic aortic root
replacement

In concurrence with previous pathological
studies [8, 9], histological analysis of the «apparent-
ly normal aorta» obtained during prophylactic
aortic root replacement in our patients, clearly
demonstrated a partial or complete fragmentation
of the collagen and elastic fibres, along with myxoid
infiltration in all 13 Marfan patients.

Fibrillin-1  monomers form extracellular
macroaggregates called microfibrils that are vital
for the integrity of elastic and non-elastic tissues
[23], and serve as an <anchoring scaffold» for
the elastin network. Mutations of fibrillin-1 in
Marfan syndrome, hence leads to fragmentation of
collagen and elastin fibers eventually causing tissue
disruption.

This study clearly demonstrated a <«line of
weakness» characterised by the disruption and
absence of elastic and collagen fibres within the
tunica media. This «line of weakness» may represent
the plane through which aortic dissection is most
likely to occur at a later date, rendering adequate
proof to our hypothesis that Marfan patients may
benefit from prophylactic aortic root replacement.

Furthermore, mortality is as high as 20 % in
patients undergoing surgical correction of acute
Type A aortic dissections [31], while mortality is as
low as 2 % for those undergoing elective aortic root
replacement surgery [11, 18]. Hence, these
inferences give additional support to our proposi-
tion for performing prophylactic, rather than to
perform emergency surgery on Marfan patients after
an episode of aortic dissection has occurred.

Moreover, cardiac re-operations are technically
more demanding than primary surgical interven-
tions, and this may be especially important in the
case of Marfan patients. Since the patients in this
series presented with significant mitral dysfunction
that warranted surgical intervention, it seems
justifiable to perform both the mitral valve repair, as
well as the prophylactic aortic root replacement (in
those patients who fulfilled the Roman’s criteria)
during the same procedure.

The results of this study suggest that the proto-
col of correlating the aortic root diameter to the
BSA is safe and effective during early follow-up,
since there were no mortalities, and no aortic root
complications post-operatively. Furthermore, with
preservation of the aortic valve using the valve
sparing aortic root replacement procedure, the role
for mitral valve repair, rather than mitral valve
replacement, is more practical, thereby completely

avoiding the need for long-term anticoagulation,
and its associated complications of bleeding and
thromboembolism.

In addition to performing surgical prophylaxis
for aortic wall complications, medical prophylaxis is
also vital. For this reason, all patients in this study
received antihypertensive therapy with a beta-
blocker [15], unless contra-indicated, in which case,
alternative treatment consisted of an angiotensin-
converting enzyme (ACE) inhibitor. However, it is
vital that all Marfan patients are made aware of the
progressive nature of their disease, and the risk of
subsequent re-operations in the future.

Limitations of this study

Patient randomization was impossible due to the
retrospective design. It is difficult to draw signifi-
cant statistical conclusions due to the relatively
small patient cohort with few adverse outcomes.
Although all patients fulfilled the «Ghent diagnostic
criteria» for Marfan syndrome, due to financial
constraints, not all patients underwent genetic
testing for re-confirmation.

Patients who underwent repair in the recent
years were monitored for shorter periods when
compared to patients who underwent repair earlier
in the series, stressing the need for longer follow-up
of these new patients in order to better delineate
the efficacy of repair. Periodic imaging of the entire
aorta is essential, however, this has not been
performed in all our patients. Furthermore, all direct
relatives should be assessed for Marfan syndrome,
which was only partially undertaken in this study.

Conclusions

Our observations suggest that simultaneous
prophylactic aortic root replacement at the time of
mitral valve repair is safe and effective in the short-
term in patients with Marfan syndrome. Since the
cardiovascular complications in Marfan syndrome
involving the aorta and mitral valve are potentially
fatal, early surgical intervention may improve
the outlook. However, a larger series of patients,
with long-term follow-up is required to make firm
conclusions on the most appropriate individually
tailored treatment in Marfan syndrome.
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Jolou J. — data collection, data analysis and
interpretation; Pache J.-C. — pathological analysis,
critical revision of manuscript; Muller H. — data
analysis, critical revision of manuscript; Cikiri-
kcioglu M. — critical revision of manuscript and
approval of article; Kalangos A. — critical revision of
manuscript and approval of article.
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MpodginakTMyHa 3aMiHa KOpeHs aopTU B NMaLieHTIB i3 cuHapomomM MapdaHa

NPV BUKOHAHHI NNAaCcTUKM MITpanbHOro KnanaHa
3HayHa MiTpanbHa perypritauis (MP) Mmoxe OyTu nepwum BusiBOM cuHapoMy MapdaHa, HaBiTb 4O HacTaHHs

AvnaTtauii aopTn abo aopTanbHoi perypritauii (AP).

Merta po6oTuy — NpoBecTn aHani3 CUMyNbTaHTHOT NPOMINaKTUYHOT 3aMiHN KOPEHS aOPTK B MALLIEHTIB i3 CUHAPO-
MoM MapdaHa, Wwo Haginwnm 3 giarHo3om MP ang BUKOHaHHS NNacTUKW MiTpPasibHOIo KnanaHa.
Martepianu i meTogun. MNpoBefeHO peTPOCNeKTUBHUIN aHani3 YoTupupiyHoro goceigy (2007-2010 pp.) ogHoro

xipypra. Y gocnigxxeHHs 3anydyeHo 13 xBopux i3 cuHgpoMmom MapdaHa (11 yonosikis, 2 XiHkuK) Bikom 12-60 pokiB (y
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cepepHboMy 40,3 poky). Y BCix NaLieHTIB Nnepea onepauiiH1M NlikyBaHHAM Oyna HeOCTaTHICTb MiTpanbHOro KnanaHa
3-ro cTyneHs i 6inbwe. B ocHOBI MexaHiamy MP y aBox xBopux OyB nponanc nepegHbol cTynku, i 11 nauieHTiB Manm
nponanc o6ox cTynok. YciM XBOpMM BMKOHANW MiTpasnbHy aHynoriacTMky 3 BUKOPUCTaHHAM biogerpagyBanbHOro
iHTPaaHynNsipHOro KinbuUs B MOEAHAHHI 3 iHWMMW TeXHIKaMW MNacTUKU MiTpanbHoro knanaHa. lNepep onepadui€io
XOJEeH NaljieHT He MaB 3Ha4yHoi AP, npoTe fiamMeTp KOpeHs aopTu nepeBullyBaB ¢i3ioforiyHMA Aiana3oH ans
BiAMNOBIAHOI MoOLWi NOBEpXHi Tina, oTXe, BCi MaUieHTV NPONMLAN OfHOYACHO NMpodinakTUYHYy KnanaHo3bepiranbHy
3aMiHy KOpPeHsi aopTu 3 NoJanbLIMM cnocTepexeHHsaMm Bif 1 go 4 pokis (y cepegHboMy 2,4 poky).

Pesynbratu. Yepes 6 mic nicns onepauii HefOCTaTHICTL MiTpanbHOro knanaHa 0 ctyrneHs 6yna y 8 nauieHTiB i 1-ro
cTyneHs —y 5 nauieHTiB. 3a nepiof CnocTepexeHHs B XXOAHOMY 3 BUMaAKiB He Big3HauYeHO nporpecyBaHHA MiTpanbHOI
HefocTaTHOCTi abo AP. He Byno ycknagHeHb, MOB'S3aHUX i3 KopeHeM aopTu. lNicnsonepauiriHoT NeTanbHOCTI 3a BeCb
nepiof CNoCTepPeXeHHA He pPeecTpyBanu.

BucHoBKM. Y nauieHTiB i3 cuHapomom MapdaHa i MP nnactvka miTpanbHOro kjlanaHa MoXe BUKOHYBaTU-
csl yCnilWHO 3 AOOpUM HaMbNMXYUM pe3ynsTaToM. Y MaLi€eHTIB i3 AiaMeTpoM KOpeHs aopTu, WO MepeBULLYE Oro
¢isionoriyHnn gianasoH, ogHo4acHa nNpodinakTMyHa 3amMiHa KopeHs aopTun be3neyHa 1 epekTUBHaA Ans 3anobiraHHs
yCKNagHeHb, NMOB'A3aHMX i3 3aXBOPIOBAHHAM.

KnouoBi cnoea: cuHgpom MapdaHa, HeloCTaTHICTb MiTPanbHOro KrarnaHa, aHeBpu3Ma aopTy.
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YHuBepcuteTckni rocnutans XeHesel, LBenuapus

MpodunakTnyeckas 3aMeHa KOpHS aopTbl y NaUUeHToB ¢ cmHapomom MapdaHa
NP BbINOMHEHUN NNACTUKN MUTPANIbHOIO KilanaHa

3HauuTenbHas MuTpanbHas peryprutaums (MP) MmoxeT ObITb NepBbIM NposiBlieHNeM cuHapoMa MapdaHa, aaxe
[0 HacTynneHns aunaTtauum aopTbl MW aopTanbHOW peryprittaumnm (AP).

Lienb paboTbl — NpoOBeCT aHaNu3 CMMyETaHTHOM NPOodUIaKTUYeCKON 3aMeHbl KOPHS a0PThl Y MALUEHTOB C CUH-
apomom MapdaHa, nocTynuBLUMX € AMarHo3om MP gnsi BbINONHEHWS NNacTUKM MUTPaNbHOTO KnanaHa.

Matepuanbl n meToabl. lpoBeAeH PeTPOCNekTUBHbIM aHanu3 YyeTblpexneTHero onbita (2007 — 2010 rr.) ogHoro
xupypra. B uccnepoeanue BkntoyeHo 13 6onbHbIX ¢ cuHapoMoM MapdaHa (11 MyX4uH, 2 XeHLWUHbI) B Bo3pacTe 12—
60 net (B cpepHem 40,3 ropa). Y Bcex NauMeHTOB nepef onepauroHHbIM e4eHneM Obina HefoCTaTOYHOCTb MUTPasb-
Horo knanaHa 3-v cteneHu 1 bonee. B ocHoBe MexaHu3mMa MP y aByx GonbHbIX ObiN Nponanc nepegHer CTBOPKK, U
11 nauneHTOB MMenu nponanc obenx cTBopok. BceM 6oNbHbLIM BbINONHEHA MUTPanbHas aHYNOMIACcTUKa C UCMOSb30-
BaHWeM buoperpagupyoLero MHTPaaHyNspPHOro KosbLia B COYeTaHUU C APYTMMU TEXHUKAMU MNAacTUKM MUTPANIbHOTO
KnanaHa. MNepep onepaumer HU OAVH NaLMEHT He UMen 3HaunTenbHoN AP, ofHaKo AuamMeTp KOpHS aopTbl NpeBbILan
(usronornyeckii gManasoH Ans COOTBETCTBYIOLLEN MNOLAAN NMOBEPXHOCTM Tena, CfiefoBaTeNlbHO, BCe MauUeHThbI
NpoLIM OAHOBPEMEHHO NMPOMUNAKTUYECKYIO KNanaHCOXPaHSIOLLYIO 3aMeHy KOPHS aopTbl € NocieyolwmmM Habnto-
geHvewm ot 1 roga fo 4 net (B cpegHem 2,4 ropa).

Pe3ynbrartbl. Yepes 6 Mec nocsie onepaLmm HefloCTaTOYHOCTb MUTPanbHOro KnanaHa 0 cteneHu bbina y 8 naumeH-
TOB, U 1-1 cTeneHu — y 5 nauMeHToB. 3a Nepuo HabnoJeHNs HU B OJHOM U3 Clly4aeB He OTMeYEeHO NporpeccupoBa-
HUS MUTPaNbHOW HEAOCTAaTOYHOCTU UNK AP. He ObIIO OCNOXHEHUI, CBI3aHHbIX C KOPHEM aopThbl. [locneonepaumoH-
Has NleTanbHOCTb 3a BECb Nepuoj HabnogeHNs OTCyTCTBOBanNa.

BbiBOAbl. Y nauveHToB ¢ cmHapomoM MapdaHa u MP nnactmka MUTpanbHOro KnarnaHa MOXeT BbINMOMHATLCS
YCMewHo ¢ XOpowWuM GnvXarluMM pe3ynsTaToM. Y NauMeHTOB C AMaMeTpOM KOPHS aopThbl, MpeBbIWaloWwyM ero
dbusnonornyecknin aManasoH, oHOBpeMeHHasi NpodunakTMyeckas 3aMmeHa KOpHS aopThl sBNsieTcs 6e3onacHom u
3 PeKTUBHON ANiF NPefoTBPaLLEHMS OCTOXHEHU, CBA3aHHbIX C 3aboneBaHNeEM.

KmoueBble cnoBa: cmHgpom MapdaHa, HefoCTaTOYHOCTb MUTPanbHOIO KjlanaHa, aHeBpmM3Ma aopThbl.
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