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SUMMARY

Involvement in the pathological process of the cardiovascular system is described for all types of MPS.To
conduct a study of the aortic root in children with MPS typesl, Il, IVA and Vl.Transthoracic echocardiography
assessment of the morphology of the heart and great arteries.Results:Among the children we observed, there
were 8 children with MPS | type (25 %), 14 boys with MPS type Il (43.7 %), 4 children with MPS type IVA (12.5 %)
and 6 children with MPS type VI (18.7 %). According to the data of the echocardiogram, the mean value of the
aortic root was 16.7+6.4 mm. The significant dilation of the aortic valve (z-score 3.0 and 3.6) and especially the
Valsalva sinus (z-score 3.2 and 4.3) is a specific feature in both clinical cases. With a careful examination of
the sinus Valsalva morphology in the first patient, we found an aneurysm of the right coronary sinus, which is
a rare congenital pathology. In the second patient, the sinus of Valsalva was significantly enlarged, but without
an aneurysmal component. Mild aortic regurgitation with Doppler echocardiography (PHT 720 msec) was
registered in-patient M. In-patient P., regurgitation was moderate, which was indicated by the PHT index of 460
msec. In addition, the peak pressure gradient on the aortic valve was 27.8 mm Hg, indicating a mild stenotic
component. We note a low incidence of aortic root damage in children with MPS in the Republic of Kazakhstan.
However, it is necessary to take into account the international experience of maintaining this category of patients
and the extreme unpredictability of the course of an aneurysm of the sinus of Valsalva in conditions of

accumulation disease.
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M ucopolysaccharidosis (MPS) is a lysosomal
accumulation disease caused by impaired
glycosaminoglycan metabolism (GAG) because of
genetic inferiority of lysosomes enzymes partici-
pating in their cleavage [1].

Involvement in the pathological process of the
cardiovascular system is described for all types of
MPS. The aortopathyas dilatation with a signifi-
cant decrease in elasticity has been described with
MPS 1 type Scheie [2]. In patients with MPS 1
type, Hurler underl-year-old, dilated aortic root
was detected in 38 % [3]. The results of obser-
vations of 34 patients with MPS type [-VII, estab-
lished dilatation of the aortic root in 35 % [4]. As
a result of dilatation of the aortic root is an aneu-
rysm followed by dissection and a high risk of
death [5,6].

Objective: to conduct a study of the root of
the aorta in children with MPS II, IVA, VI types
and L.
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Materials: 32 children with MPS types I, II,
IVA and VL

Methods: Echocardiography assessment of
the morphology of the heart and great arteries.
The examination was carried out with expert ul-
trasound machinesToshiba Artida, and Philips E33.
Evaluation of morphological structures was car-
ried out in B and M-mode. The measurements
were in accordance with the guidelines and rec-
ommendations of the European Society of Cardio-
vascular Imaging and the American Association
of Echocardiography [7, 8].

The main positions for assessing the aorta
were parasternal in the long axis of the left ven-
tricle, parasternal short axis of the left ventricle at
the level of the aortic root, the apical five-cham-
ber view and suprasternal view. Measurements of
aortic root diameter, sinus of Valsalva, and sinotu-
bular junction were performed in B-mode in
parasternal long axis view. Indexation of the indi-
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ces was carried out in calculating the surface area
of the body according to the Dubois formula[9].

Doppler echocardiographic evaluation of re-
gurgitation was performed according to the rec-
ommendations of the European Association of
Echocardiography in the case of PHT (pressure-
half-time), because due to the underlying disease
it was difficult to exclude the pathology of the
mifral valve. And also poor quality of visualization
did not allow to carry out measurements by the
PISA method (proximal isovelocity surface area).
So, we carried out a measurement by linearly
routing the continuum-wave Doppler contour of
the regurgitation flow to the aortic valve and cal-
culations of the mean values between the highest
and lowest values of the flow velocity.

Results: Among the children we observed,
there were 8 children with MPS I type (25%), 14
boys with MPS type II (43.7%), 4 children with
MPS type IVA (12.5%) and 6 children with MPS
type VI (18.7 %). The gender distribution was
predominantly boys in the number of 23 (71.8 %),
girls were 9 (28 %). The mean age at the time of
the study was 8.4 years £ 5.3, from a minimum of
1 year to a maximum of 27 years. According to
the data of the echocardiogram, the mean value
of the aortic root was 16.7+6.4 mm. Based on the
results of Echo in the study of the aortic root, our
attention was drawn to the emphasis and severity
of the sinus of Valsalva in two patients with MPS
type 1L

Patient M. with MPS type I1,4 years old, the
diagnosis of MPS was exposed on the basis of
enzymodiagnostics and molecular genetic research
at the age of 4 years. Complaints at the time of
admission: delay in psycho-speech development,
frequent respiratory infections, difficult and noisy
nasal breathing. At the time of hospitalization, the
condition of the child is difficult, due to the under-
lying disease, a backwardness in mental develop-
ment. There was a lag in physical development,
height 87 cm (on a centile scale below 3 percen-
tile), weight 14 kg. (10 percentile), BSA 0.59 m2.
Typical for MPSmorphophenotype, with osteoar-
ticular changes. Cardiovascular system: the heart
region is visually deformed due to the underlying
disease as a keeled thorax. Heart push is not
strengthened. Percussion of the boundaries of
relative cardiac dullness are enlarged due to the
left heart (2.5 cm outside of the median-clavicular
line on the left). Auscultation: heart sounds are
muffled, a systolic murmur 2 of 6 is heard on the
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gradation of the murmur intensity of Freeman-
Levine.

Second patient R. with MPS type II, 27 years
old, the diagnosis of MPS was exposed on the
basis of enzyme diagnosis and molecular genetic
research at the age of 25 years. The patient com-
plained of low stature, rough features. At the time
of examination, the patient's condition is of mod-
erate severity, due to the underlying disease. There
was a lag in height - 147cm, weight 68 kg, BSA
1.15m2. Typical for MPS morphophenotype with
osteoarticular deformities. Cardiovascular system:
the heart region is not visually deformed; the car-
diac impulse is localized. Percussion: the bound-
aries of relative cardiac dullness are enlarged due
to the left heart (2.0 cm to the outside of the
median-clavicular line on the left). Auscultation:
heart sounds are muffled, a systolic murmur 2 of
6 is heard on the gradation of the murmur nten-
sity of Freeman-Levine.

Both patients underwent a transthoracic
echocardiography, the results of which are set out
in table.

When interpreting the data in patient No. 1,
there was a slight decreasingof the size of the
atrioventricular valves. In this case, the indexed
dimensions of the left ventricle in diastole indicate
an expansion of the cavity (EDI 90ml / m2). Along
with this, in the second patient the left ventricle
volume was not expanded (EDI 61.9 ml / m2).
The significant dilation of the aortic valve (z-score
3.0 and 3.6) and especially the Valsalva sinus (z-
score 3.2 and 4.3) is a specific feature in both
clinical cases. With a careful examination of the
sinus Valsalva morphology in the first patient, we
found an anewrysm of the right coronary sinus,
which is a rare congenital pathology. In the patient
M. this morphology is also associated with the
rare accumulation disease, which in turn makes
the prognosis of the functional worsening of the
aortic valve. In the second patient, the sinus of
Valsalva was significantly enlarged, but without an
aneurysmal component. That 1s, in the second child,
the dilation of the sinus of Valsalva was a second-
ary genesis due to the underlying disease of accu-
mulation.

The cusps of the aortic valve in both cases
are insignificantly thickened. Insufficiency of the
valve function was manifested by mild regurgita-
tion with Doppler echocardiography (PHT 720
msec) in patient M. In patient P., regurgitation
was moderate, which was indicated by the PHT
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index of 460 msec. In addition, the peak pressure
gradient on the aortic valve was 27.8 mm Hg,
indicating amild stenotic component.

In accordance with the functional classifica-
tion of aortic regurgitation, we regarded these
cases as type 1, since the z-score of the aortic
valve was 3.0.

According to the results of echocardiographic
study, the patient M. has left ventricle hypertrophy
- the relative thickness of the walls is 0.46 (the
norm is 0.42). Myocardial mass index was 173.2.
Along with this, the parameters of the second

patient differ in isolated LV posterior wall hyper-
trophy (17 mm).

The function of the left ventricle is preserved:
the ejection fraction in the patient M. and patient
P. was 74.7% and 66.1%, respectively. The car-
diac index is 4.7 I/min/m2 and 4.3 I/min/m2 with-
out calculating the error for aortic insufficiency.
Patient P showed a small accumulation of fluid in
the pericardial cavity locally along the back wall
of the LV. The zone of dissynchronization and
hypokinesia of myocardium of the left ventricle is
also not recorded.

Echocardiography results

Patient 1 Patient 2

Nameof a structure ; ;

size Z, SD* N* [10] size Z, Sb* N, mm* [10]
W 16 mm -1,3 19,4 mm 24 mm -1,3 28,9 mm
TV 17 mm -1,1 20,9 mm 30 mm 0,0 30,2 mm
LVEDD 47,5 mm LV EDI = 90,4 ml/m? 46 mm LV EDI = 61,9 mi/m?
LVEDV 104,9 ml 105 ml
AoV 15,8 mm 3,0 11,9 mm 27 mm 3,6 18,8 mm
Valsalvasinus 23,6 mm 3.2 16,2 mm 41 mm 4,3 25,6 mm
Sinotubularjunction 36,7 mm 15 13 mm 36 mm 4,2 20,4 mm
PA 25 mm 0,9 13,9 mm 25 mm 0,3 23,6 mm

MV — mitral valve; TV — tricuspid valve; LVEDD-left ventricle end-diastolic diameter; LV EDV-left
ventricle end-diastolic volume; AoV — aortic valve; PA — pulmonary artery; RPA — right pulmonary
artery; LPA — left pulmonary artery.

Conclusion: Despite the relatively high aor-
tic dilatation rate according to the literature [3,4],
the results of our observations revealed this pa-
thology in only two patients out of 32, which was
6.25%. An aneurysm of the sinus of Valsalva is a
rare congenital pathology (incidence 0.09%) [10],
in which the right coronary sinus is most often
affected, which is observed in patient M. This
clinical case is even more rare, since there is a
combination of two rare conditions: lysosomes ac-
cumulation disease, which in its pathophysiology

also affects the valves of the heart, and the aneu-
rysm of the right coronary sinus of the aortic root
without signs of rupture. We note a low incidence
of aortic root damage in children with MPS in the
Republic of Kazakhstan. However, it is necessary
to take into account the international experience
of maintaining this category of patients and the
extreme unpredictability of the course of an aneu-
rysm of the sinus of Valsalva in conditions of
accumulation disease.
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AHHOTALIUA

BoBneyeHHOCTL B NAaTONOTUYECKWIA NPOLIECC CEPAEYHHO-COCYAUCTON CUCTEMBI OnNucaHa Npu ecex Tunax MIIC,
MpoeeneHbl uccneaoBaHs Mopdponorun  KopHst aoptel ¥ aeter ¢ MNC |, 1l IVA u VI Tunoe. NpumeHsinace
TpaHcTopakanbHaa axokapguorpaduyeckaa oueHka mMopdionornu cepaua n MarmcTpanbHelx cocypoe.lNofg
HabnogeHwem Haxoaunuce 8 aeteit ¢ MMNC tun | (25 %), 14 manbunkos ¢ MIMC Il tuna (43,7 %), 4 pebeHka c
THnom VA (12,5 %) n 6 peten ¢ MNC Tun VI {18,7 %). 1o AaHHLIM axokapauorpadun, cpegHee 3HavyeHue
AvaMeTpa KOpHsl aopTbl cocTaensno 16,7464 mM. B OByX KNMHUYECKUX Cnydvasx 3HAUYUTENbHAasi gunaTtauus
aopTanbHoro knanada {z-wkana 3,0 u 3,6) U 0COGEHHO chHyca (Z-Wwkana 3,2 n 4,3) AaBnAeTca cneundnyeckon
ocobeHHocTb. Mpy TWATENBHOM U3yYeHU MopdonoruM cuHyca BanbcanbBbl Y O4HOIO NauueHTa obHapyXeHa
aHeBPU3MA NPABOro KOPOHAPHOIO CUHYCA, KOTOPaa ABNASTCA PEeAKon BPOXAEHHOW natonorwewn. Y Apyroro -
CUHYC BanbcanbBbl 3HAYUTENbHO YBeNUUeH, HO 6e3 aHeBPU3MATUYECKOTO KOMMOHeHTa. Y GonbHoro M.
saperncTpuposaHa yMepeHHasa aoptanbHaa peryprutauma npu gonnnep-axokapguorpadguu (PHT 720 mc). Y
nauneHta P. peryprutauus 6bina ymepeHHoH, uto 6bino ykazaHo uHaekcom PHT 460 mc. Kpome Toro, nvkoBbIn
rpagueHT AasneHna Ha aopTanbHOM knanaHe cocTaeBnAn 27,8 MM PT. CT., BCMEACTBUE HANUYMA  HE3HAYUMOro
CTEHOTUYECKOrOo KOMMOHeHTa. OTMEeYeH HU3KMIA YpOBEeHb NaTONoruKu kopHsa aopTel y aeten ¢ MIMC B PecnyBnuke
KasaxctaH. OfgHako HeoBXoAWMO YYUTLIBaTh MEXAYHAPOAHLIM ONLIT NOAAEPKAHWA 3TOW kaTeropun nauueHTos
U Upe3BblManHyl0 HENpeAckasyeMoCTb W3MEeHeHUW aHeBpu3Mbl CUHyca BanbcanbBbl B ycnoBusix GonesHu
HakonnNeHus.

KnioueBble cnoBa: Mykononucaxapvaos, aopTonatusi, 3xokapauorpadusi, aopTanbHbId KnanaH.
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XKypek — kaH Tamblp XyWeciHiH natonormanslk npoueciHae MIMC 6apnblk TUNi KaTbICTbIPbIFaHbl CYpeTTENreH.
MMC-gbiH |, Il, IVA xaHe VI Tuni 6ap 6ananapabiy aopta TyGipiHiH MopdonoruscelH 3eptrey. XKypek
MOPMOMOrUACKIH XaHe MarncTpanbAibl KaH Tamblpnapabl TpaHcTopakanbAbl axokapauorpaduamer Garanay.
HaTtuxenepi: 6i3 6akbinaraH 6ananapabiy apacbiHga MIMC | Tuni (25 %) 8 6anaga, MMNC Il tuni (43,7 %) 14 ynpa,
IVA tvni 4 6anaga xoHe MIMC VI Ttuni (18,7 %) 6 6anapga Gonapl. Oxokapauorpadus manemertepi GoibiHLLA
aopTa TybipiHiH opTawa maHi 16,7+6,4 mMMm-ai Kypaabl. Eki kKnuHUKanblK kafganga, aopTa KaknakliacblHbiH
anTapnbikTan gunstaumscel (z-wkana 3,0 xeHe 3,6) MeH acipece CUHYCTbIH (z-wwkana 3,2 xaHe 4,3) cnuuudukansik
epekweniri 6onbin Tabbinagbl. BipiHwi HaykacTbl BanbcanbBa CUHYCbIHbIHbIH MOP(ONOrUACbIHa MYKUAT
3epTrereHae, 6i3 cupek kesgeceTiH Tya nawaa GonfFaH akaynapfa kaTaTblH OH KOPOHapsibl CUHYCThIH
aHeBpuU3MacblH aHblkTaablk. EkiHwi Haykacta BanbcanbBa cWHYyCbl auWTapnblikTan ynfainfFaH, Gipak
aHv¥Bpu3MaTUukanslk komnoHeTcid. Haykac M. gonnnep axokapawvorpadgpusacel (PHT 720 mc) 6oibiHWwa opTala
aopTanbabl peryprutauus Tipkengi. Haykac P.-ge oprawa peryprutauva 6ongbl, nHigekc PHT 460 mc kepcertri.
CoHbIMEH KaTap, aopTanbAbl knanaHgarbl rpagueHT LWbiHbl 27,8 MM PT.CT. Kypaabl, 6onmalubl CTEHOTUKanbIK
KOMMOHETIH kepceTeai. bia KasakctaH PecnybnukacbiHga MIMC-bi 6ap 6ananapga aopta Ty6GipiHiH natonorusicel
TOMEH [AEeHrenae eKeHiH aHblKTagblk. Ananga ockl KaTteropusgafbl HaykacTapabl kongayga Xanbikapanbik,
ToxXipubeHi xoHe aypy XuWHakTanfaH xafgawaa BanbcanbBa CUHYCbl aHEBPU3MAaChIHbIH anpbiklia e3repyiH
€CKepy Kaxer .

Tyninai cespep: Mykononucaxapugos, aopTonaTtusi, axokapauvorpadus, aopTanbgbl Kaknakiia.
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