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The aortic root is the area subject to interventions in the correction of congenital or acquired heart defects. Mod-
ern endovascular methods of correction of severe aortic stenosis involve detailed morphometric analysis of the aortic
root and adjacent structures. The aim of the study was to conduct a morphometric analysis of the aortic bulb among
women with severe aortic stenosis and to model the prediction of the size of the studied structures. Computed to-
mography of the aortic bulb and coronary artery in 26 females with severe aortic stenosis, mathematical and statis-
tical calculations. Data of morphometric analysis: the height of the posterior aortic sinus is 19.42+2.68 mm, the left
- 18.64+2.39 mm, the right - 17.59+2.41 mm. The height of the right coronary artery branch is 10.88+3.45 mm, the
left - 11.20+2.27 mm.). Multifactor regression analysis proves the direct effect of age, height and body mass index
and the inverse effect of weight on the level of height of the right aortic sinus. The linear equations of the constructed
logistic model were tested for efficiency after calculating the predicted values of the right aortic sinus height for two
different anthropometric and age parameters of the studied patients. In females with severe aortic stenosis, a direct
correlation between the height of the aortic sinuses and the height of the coronary artery is found in the analysis of

the aortic bulb on CT images.
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Relationship of the publication with the planned re-
search works. The research is a fragment of the planned
research work of the Department of Normal Anatomy
and the Department of Operative Surgery with Topo-
graphic Anatomy “Morpho-functional features of or-
gans in pre- and postnatal periods of ontogenesis, under
the influence of opioids, food additives, reconstructive
surgery and obesity”.

Introduction. The aortic root is the area subject to
interventions in the correction of congenital or acquired
heart defects. Aortic stenosis is characterized by a de-
crease in the aortic valve area, which impedes blood
flow from the left ventricle to the aorta. In aortic ste-
nosis, the processes of degeneration and calcification of
the aortic valve change the geometry of the aortic root.

Modern endovascular methods of correcting severe
aortic stenosis (for example, transcatheter aortic valve
implantation, TAVI) involve detailed morphometric
analysis of the aortic root and adjacent structures [1, 2].
Data on the correlation between anthropometric data
and mathematical measurements of the aorta at differ-
ent intervals differ among the authors [3-5]. Obviously,
the variability of growth, body weight and body mass
index calculated according to them, body surface area
differ in different gender and ethnic groups [3, 6, 7].

Data on the morphometry of the height of the aor-
tic sinuses, the branching of the coronary arteries ostia
using computed tomography in females with severe aor-
tic stenosis in Ukraine could not be found in the medical
literature.

The aim of the research. Carry out morphomet-
ric analysis of the aortic bulb, measuring the height of
the right, left, posterior aortic sinuses; lower and upper
margins of the right and left coronary arteries in women
with severe aortic stenosis during contrast-enhanced
aortic computed tomography. Based on the obtained
results, conduct a model for predicting the size of the
studied structures.

Object and methods of research. The object of study
is the root of the aorta and the coronary arteries ostia in
females with severe aortic stenosis. The research meth-

od is computed tomography of the aorta with contrast
enhancement, mathematical and statistical calculations.

The study included patients in the cardiac surgery
department with severe aortic stenosis (scale C1-C2,
D1-D3). The diagnosis was made according to the cur-
rent recommendations of the American College of Car-
diology and the American Heart Association (ACC / AHA)
[8]. All patients signed informed consent to participate
in the study, approved by the Danylo Halytsky LNMU
Bioethics Commission (Minutes N210 of December 20,
2021). The study included patients over 18 years of
age, with no history of cardiothoracic surgery, trauma,
congenital malformations of the cardiovascular system.
From the sample of 68 people, 26 people met the cri-
teria. Patients were divided into groups 1 — short (less
than 1.60 m) and 2 — medium height (more than 1.61
m). Data on age, height, weight, body mass index (BMI)
and body surface area (BSA) were collected. BSA was
calculated according to Mosteller’s formula [9].

Aortic computed tomography was performed on a
LightSpeed VCT XT 64 (General Electric) computed to-
mography with ECG monitoring. Scanning parameters:
helical type 0.4 s; the thickness of the sections is 3.75
mm. Contrast — Ultravist 470 (Bayer Healthcare). The
obtained images were processed and analyzed on a
computer station with licensed software (General Elec-
tric) in accordance with the computer tomograph. Mea-
surements were performed according to step-by-step
instructions [10].

Statistical analysis involved using a t-test (Student’s
test) to compare the two groups. Linear correlation
analysis between the studied parameters, Durbin-Wat-
son autocorrelation criterion and multifactor regres-
sion analysis were performed. Indicators p<0.05 were
considered probable. Statistical analysis was performed
using SPSS (version 22.0, IBM Corp., Armonk).

Research results and their discussion. The middle
age of the subjects was 64.92+14.07 years. As a result
of morphometric analysis of the aortic root and coro-
nary arteries ostia in women with aortic stenosis, it
was found that the height of the posterior aortic sinus
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was 19.42+2.68 mm, the
height of the left aortic
sinus — 18.64%£2.39 mm,
the height of the right
sinus aorta 17.59+2.41
mm. The height of the
branching of the lower
and upper edges of the
coronary arteries ostia
was: right coronary ar-
tery — 10.88+3.45 mm and
14.1942.58 mm, left coro-
nary artery — 11.20+2.27
mm and 14.72+2.63 mm
respectively.

Evaluation of anthro-
pometric data of women
with aortic stenosis re-

vealed that women with this pathology were relatively
short: from 1.52 m to 1.70 m (mean height 1.60+0.05
m), of which 16 women were classified in group 1 —
short (1.5-1.6 m, average age 63.75+13.99 years) and

Table 1 - Distribution of vascular parameters according to CT in groups of
women with aortic stenosis in height (M * SD, mm)

Group 1 Group 2 (medium
Indicators (short height:1,5-1,6 m), | height: 1,61-1,7 m), | p
n=16 n=10

Height of the posterior aortic sinus 19,71+3,24 18,94+1,66 0,58
Height of the left aortic sinus 19,2342,85 17,70%1,07 0,20
Height of the right aortic sinus 11,76+2,62 10,31+1,36 0,22
Height of 'Fhe upper edge of the left coronary 15,3343,21 13,76£0,93 0,22
artery ostia

Height of Fhe upper edge of the right coronary 17,53+2,63 17,7042,32 0,90
artery ostia

Height of Fhe lower edge of the left coronary 10,0243,19 12,2643,73 0,29
artery ostia

Height of 'Fhe lower edge of the right coronary 13,7042,49 14,98+2,79 0,42
artery ostia

10 women —to group 2 — medium height
(1.61-1.7 m, average age 66.8+15.64
years).

Comparison of vascular parameters
according to CT in two groups of women
showed only three parameters were
slightly higher in the medium height
group compared to the low height group:
the height of the lower edge of the
right coronary artery ostia (17.70+2.32
mm vs. 17.53+2.63 mm, p=0.90), the
height of the upper edge of the right
coronary artery ostia (14.98+2.79 mm vs.
13.70+2.49 mm, p=0.42) and the height
of the upper edge of the left coronary ar-
tery ostia (12.26+3.73 mm vs. 10.02+3.19
mm, p=0.29),
Other studied parameters were higher in
women of short stature with aortic ste-
nosis than in women of medium height
with this pathology, but no significant
difference was found between groups of
women with height (p>0.05).

The results of the correlation analysis
did not prove the presence of significant
correlations between age and anthropo-
metric indicators and the studied param-
eters (p>0.05), which can be attributed
to the small number of studied (n=26).
However, it is essential to note the pres-
ence of a direct mean correlation be-
tween the height and height of the right
coronary artery (p>0.05).

The linear correlation analysis be-
tween the studied parameters estab-
lished a proven direct relationship be-
tween the height of the posterior aortic
sinus and the left parameters of the aor-
tic root: the height of the left aortic sinus
(r=+ 0.74, p=0.004), the height of the
lower marginal coronary artery. r=+0.63,
p=0.02), the height of the branching of
the upper edge of the left coronary artery

ostia (r= + 0.65, p=0.02) (table 2, fig. 1). A strong direct
correlation was proved between left-handed indicators,
p<0.001. In particular: the height of the left aortic sinus
with the height of the lower edge of the left coronary

artery ostia (r= + 0.83, p=0.0005) and the height of the

Table 2 — Data on the correlation (r) between vascular parameters
and age and anthropometric parameters in women with CA injury

Indicators AS p ASp ASp LCAI LCAI LCAu LCAu
r -0,12 0,33 0,26 0,11 0,14 0,18 0,14
Age
p 0,71 0,28 0,39 0,72 0,65 0,55 0,65
r -0,26 -0,26 0,17 -0,18 0,49 -0,22 0,41
Height
p 0,40 0,38 0,57 0,55 0,09 0,48 0,16
r -0,11 0,36 -0,05 0,29 -0,06 0,40 -0,12
Weight
p 0,72 0,23 0,88 0,33 0,84 0,17 0,69
r -0,01 0,47 -0,08 0,38 -0,21 0,51 -0,25
BMI
p 0,97 0,10 0,78 0,20 0,49 0,08 0,42
respectively (table 1). r | -0,14 0,29 0,00 0,24 0,03 0,35 -0,03
BSA
p 0,66 0,33 0,99 0,42 0,92 0,25 0,92
r 0,74 0,17 0,63 0,20 0,65 0,19
ASp
p 0,004 0,58 0,02 0,51 0,02 0,54
| r 0,74 0,30 0,83 0,22 0,87 0,14
AS
p 0,004 0,33 0,0005 0,47 0,0001 0,64
r 0,17 0,30 0,16 0,84 0,06 0,89
ASr
p 0,58 0,33 0,60 0,0004 0,83 0,0001
r 0,63 0,83 0,16 0,01 0,96 -0,06
LCA
p 0,02 0,0005 0,60 0,98 [<0,0001| 0,84
r 0,20 0,22 0,84 0,01 -0,08 0,96
RCAu
p 0,51 0,47 0,0004 0,98 0,80 |<0,0001
r 0,65 0,87 0,06 0,96 -0,08 -0,15
LCAu
p 0,02 0,0001 0,83 |<0,0001| 0,80 0,63
r 0,19 0,14 0,89 -0,06 0,96 -0,15
RCAu
p 0,54 0,64 0,0001 0,84 |<0,0001| 0,63

Notes: BMI — body mass index; BSA — body surface area; AS p — Height of the posterior
aortic sinus; AS | — Height of the left aortic sinus; AS r — Height of the right aortic sinus; LCA |
— Height of branching of the lower edge of the left coronary artery ostia; RCA u—The height
of the branching of the upper edge of the right coronary artery ostia; LCA u — The height of
the branching of the upper edge of the left coronary artery ostia; RCA u — The height of the
branching of the upper edge of the right coronary artery ostia;
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Figure 1 — Correlation between left aortic sinus height and right
aortic sinus height in women with aortic stenosis.
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Figure 2 — Normal probability of predictors influencing the
predicted value of the right aortic sinus height in women with
aortic stenosis.

upper edge of the left coronary artery ostia (r= + 0.87,
p=0,0001). It is quite logical that there is a strong di-
rect correlation between the height of the upper and
lower edges of the left coronary artery ostia (r= + 0.96,
p<0.0001).

Similarly, there was a strong direct correlation be-
tween the right aortic root parameters: between the
height of the right aortic sinus and the height of the
lower edge of the right coronary artery ostia (r= + 0.84,
p=0.0004) and the height of the upper edge of the
upper right coronary artery ostia (r= + 0.89, p=0.0001);
between the height of the branching of the upper and
lower edges of the right coronary artery ostia (r= + 0.96,
p<0.0001).

The lack of proven pairwise correlations between
age and anthropometric parameters and morphomet-
Table 3 — The results of logistic regression calcula-
tions for predicting the level of the height of the
right aortic sinus in women with CA injury

ric parameters prompted us to perform a multifactor
regression analysis to identify the effect of several inde-
pendent predictors of age or height on the dependent
variable of vascular parameters.

As a result of such analysis, a significant strong direct
regression effect on the level of the height of the right
aortic sinus 4 predictors: age, height, weight, BMI. The
regression coefficient was R= + 0.82, the adjusted coef-
ficient of multiple determination R2adj= + 0.52, which
proves the effect of these predictors in 52% of cases
(p=0.039, StEr=1.675).

All calculated B-coefficients are significant and prove
the direct effect of age, height and BMI and the inverse
effect of weight on the level of height of the right aortic
sinus. The Durbin-Watson autocorrelation criterion is
within the norm and is 1,519, which proves the correct-
ness of the constructed model, the indicators of which
are presented in table. 3.

The linear equation of this model will look like this:
The level of the height of theright aortic sinus=0,142xA1
+272,601xA2 —3,029xA3 + 7,296xA4 — 415,339

The calculated average predicted value of the right
aortic sinus height is 17.5941.99 mm (minimum value
14.55 mm, maximum 21.04 mm) and coincides with the
actual average value of the right sinus height 17.59+2.41
mm.

Visualization of the normal probability of the influ-
ence of independent predictors on the predicted value
of the height of the right aortic sinus in women with aor-
tic stenosis is presented in graphical (fig. 2) and dimen-
sional (3D) images (fig. 3).

To test the effectiveness of this logistics model, the
calculated values of the height of the right aortic sinus
for two different in anthropometric and age parameters
of the studied patients were calculated.
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Figure 3 — Relationship between age, BMI and right aortic sinus
height in women with aortic stenosis.

Example Nel. Patient Ne 3 from the database: fe-
male, 74 years old, height 1.52 m, weight 80 kg, BMI
34.63 kg / m2, value of the height of the right aortic
sinus, obtained by CT, 20.10 mm. Substituting all the
above data from the patient in the equation of the
model, we obtain the result:

The level of the height of the right aortic sinus =
0,142x74 + 272,601x1,52 — 3,029x80 + 7,296x34,63 —
415,339 =19,89 mm

Indicators ci(;gi:t%rgil B-coefficients p
Constanta -415,339 0,012
Age Al 0,142 0,02
Height A2 272,601 0,010
Weight A3 -3,029 0,010
BMI A4 7,296 0,012
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The difference between the actual (20.10 mm) and
the calculated (19.89 mm) value of the height of the
right aortic sinus is 0.21 mm, which does not exceed 5%
of the error.

Example Ne2. Patient Ne 9 from the database: fe-
male, 62 years old, height 1.71 m, weight 80 kg, BMI
27.68 kg / m2, value of the height of the right aortic
sinus, obtained by CT, 21.00 mm. The equation of the
model with this data will look like:

The level of the height of the right aortic sinus =
0,142x62 + 272,601x1,71 — 3,029%x80 + 7,296x27,68 —
415,339 =19,30 mm

Thus, the difference between the actual (21.00 mm)
and the calculated (19.30 mm) value of the height of the
right aortic sinus is 1.70 mm and does not exceed 5% of
the error. This proves the effectiveness of the developed
model.

Multifactor regression analysis to determine the in-
fluence of independent predictors (anthropometric and
age indicators) on other parameters of the studied ves-
sels (height of the left aortic sinus, height of the poste-
rior aortic sinus, height of coronary arteries ostia) did
not prove a significant relationship between these indi-
cators in women with aortic stenosis. The coefficient of
multiple correlation R ranged from +0.44 to +0.84, the
adjusted coefficient of multiple determination R2adj =
from -0.37 to +0.48, at p>0.05 (according to Fisher).

The study provides data on the morphometric fea-
tures of the height of the aortic sinuses, the branching of
the coronary arteries with the help of computed tomog-
raphy in females with severe aortic stenosis in Ukraine.
From a large sample of patients with severe aortic ste-
nosis, the inclusion criteria were met by 26 people aged
64.92+14.07 years, which in the age analysis belong to
the elderly group (56-74 years) and the second period of
adulthood (36-55 years). This is important in describing
the anatomy of the aorta in aortic stenosis, which pro-
gresses with age [11]. The height of people from 1.52 m
to 1.70 m (average height 1.60+0.05 m) correlates with
the data that cardiovascular disease is more common in
people of short stature [12]. The division of patients into
two groups by height did not show a significant differ-
ence in the parameters studied and the lack of proven
paired correlations between age and anthropometric

parameters with morphometric parameters. The data
are somewhat at odds with previously published studies
[4, 7, 13] but are consistent with the assertion of no cor-
relation with BSA [14].

According to the results of linear correlation analy-
sis, a direct relationship was found between the height
of the posterior aortic sinus and the height of the left
aortic sinus (p=0.004), the height of the left coronary
artery ostia (p=0.02). A strong direct correlation was
found between the height of the left aortic sinus and
the height of the left coronary artery ostia(p<0.001).
Similarly, a strong direct correlation was found between
the height of the right aortic sinus and the height of the
right coronary artery ostia (p<0.001).

Multifactor regression analysis revealed a significant
strong direct regression effect on the level of height of
the right aortic sinus age, height, weight, BMI. In partic-
ular, the direct effect of age, height and BMI and the in-
verse effect of weight on the level of height of the right
aortic sinus have been proven. The linear equations of
the constructed logistic model were tested for efficiency
after calculating the predicted values of the right aortic
sinus height for two different anthropometric and age
parameters of the studied patients.

Conclusions. Females with severe aortic stenosis do
not have proven paired correlations between age and
anthropometric parameters with morphometric param-
eters (aortic sinus height and coronary artery branch-
ing) when analyzing the aortic root on CT images. There
is a direct relationship between the height of the aor-
tic sinuses and the height of the coronary artery ostia
branching.

Prospects for further research. Subsequent studies
may include the use of additional imaging techniques
(transesophageal echocardiogram (TEE), magnetic reso-
nance imaging of the aorta with contrast) to assess the
anatomy of the aortic root. Involving more people and
multicenter studies will have a positive result for a com-
prehensive assessment of the correlation between an-
thropometric indicators and morphometric parameters.

Thanks. | thank the Armed Forces of Ukraine for de-
fending the country, which made it possible to write this
article.
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MOP®OMETPUYHUIN AHANI3 LMBY/IMHU AOPTU VY }KIHOK 3 AOPTAIbHUM CTEHO30M

NigBanbHa Y. €.

Pestome. Bcmyn. CyvacHi eHA0BACKYNAPHI METOAMN KOPEKLi BaXKKOro aopTasibHOro CTEHO3Y nepenbayatoTb ge-
TaNbHUI MODPOMETPUYHMNI aHaNI3 KOPEHA a0PTU Ta CYMIXKHUX CTPYKTYP.

Mema pobomu. MNpoBect MOPPOMETPUUHUIA aHani3 UMBYANHN a0pPTH, BUMIPHOHOYM BUCOTY NpaBoi, NiBoi, 3a-
OHbOI Na3yx aopTW; BiAXOAKEHHA BiYOK NPaBOi Ta NiBOT BIHLEBUX apTepiit cepes, KiHOK 3 BaXKKMM aopTasibHUM CTe-
HO30M MpPX BUKOHAHHI Komn'toTepHOi Tomorpadii aopTV 3 KOHTpacTyBaHHAM. Ha OCHOBI ogep)KaHMX pe3ynbratisB
NPOBECTM MOAE/Nb NPOrHO3YBAHHA PO3MIP AOCAIAKYBAHUX CTPYKTYpP. O6’ekm i memodu docnidmceHHA. O6’ekT po-
CNiAXKeHHA — uMbyIMHA aopTM Ta BiYKa BIHLLEBMX apTepiit y ocib »KiHOYOT CTaTTi 3 BaXKKMM aopTa/ibHUM CTEHO30M.
MeToga, focnigKeHHA — Komn'toTepHa Tomorpadisa aopTM 3 KOHTPACTHUM MiACUNEHHAM, MAaTEMATUYHI Ta CTAaTUCTUYHI
pPO3paxyHKu.

Pesynbmamu. Y focnigxeHHA BKAOYEHi 306paxkeHHA Komn'toTepHoi Tomorpadii 26 nauieHToOK 3 BaXKKMM aop-
TaNbHUM CTEHO30M, CepeaHil Bik cTaHOBUTb 64,92+14,07 pokis. JaHi MoppomeTpUYHOro aHanisy: BUCOTa 3a4HbOI
nasyxu aopTn cknagae 19,42+2,68 mm, BUCOTA NiBOi Nasyxu aoptn — 18,64+2,39 mm, BUCOTa NpPaBoi Nasyxm aopT1
17,59+2,41 mm. BucoTa BiAXo4KEHHA HUXKHbOIO Ta BEPXHBLOMO KPAiB BiYKa NpaBoi BiHLeBOI apTepii— 10,88+3,45 mm
Ta 14,19+2,58 mm, BiuKa niBoi BiHUeBOi apTepii — 11,20+2,27 mm Ta 14,72+2,63 mm BiagnosigHo. 3a pe3ynbTaTamm
NiHIMHOrO KopenauiHoro aHanisy BCTaHOBNEHUI NPAMUIA CUNbHUIA B3AaEMO3B’A30K MiXK BUCOTOI 3a4HbOi Nasyxu
aopTW Ta BUCOTOLO N1iBOT Nasyxu aoptu (r=+0,74, p=0,004), Ta cepesHiii 3 BUCOTOIO BiAXOAKEHHSA BiYKa NiBOI BiHLLEBOI
aptepii (r=+0,63, p=0,02). JoBeaeHNI NPAMUA CUNbHUIA KOPENALIMHNIN 3B’A30K MiXK BMCOTOI /iBOI Na3yxu aopTu
Ta BMCOTOIO BiAXOAXKeHHS BiuKa NiBoi BiHUEeBOI apTepii (r=+0,83, p=0,0005). AHanoriyHo AoBeAeHUIA NPAMUA CUJTb-
HUI KOpenAauinHniA 38’A30K MOMIXK BMCOTOH NPaBoi Ma3yxm aoOpTu Ta BUCOTOK BiAXOAKEHHS BiuKa NpaBoi BiHLEBOI
apTepii apTepii (r=+0,84, p=0,0004). BUKOPUCTAHHAM MyNbTUHAKTOPHOIO PErpeciiHoOro aHanisy BUABUB CYTTEBUI
CUNBbHUIA NPAMUIA perpecinHuin BNANB Ha piBeHb BMCOTU MPaBOi Ma3yxu aopTW BiKy, 3pOCTy, Baru, iHAEKCY macu
Tina. 30kpema foBeAeHO NPAMMUI BB BiKY, 3pOCTY Ta iHAEKCY MacK Tina i 3BOPOTHIl BNIMB Baru Ha piBeHb BU-
COTM NpaBoi Nasyxu aopTu. JliHilHi piBHAHHA NobyaoBaHOI NOriCTUYHOT MoAeni NPOLLAM NepeBipKN ePeKTUBHOCTI
poboTu nicna NpoBefeHHA PO3paxyHKiB NPOrHO30BaHMX 3HaYeHb BUCOTM NPaBOI Ma3yxy aopTU ANA ABOX Pi3HUX 33
QHTPONOMETPUYHMMM TA BIKOBUMM NapameTpamu AOCAIAKYBAHUX NALLEHTIB.

BucHoeKu. Y ocib »iHO4Oi cTaTi 3 BaXKKMM a0pTa/ibHUM CTEHO30M NPU aHani3i umbynmHu aoptn Ha KT 306parkeH-
HAX BiACYTHI [OBeAeHi NapHi KOpenALiliHi 38"A3KM MOMIXK BIKOBUMM i aHTPOMOMETPUYHUMM MOKA3HUKAMMK 3 MOp-
boMeTpUYHMMM NapameTpamm (BUCOTOO Nasyx aopTM Ta BUCOTOIO BiAXOAMKEHHSA BiHLEBMX apTepili). BcTaHoBNEHO
NPAMMUIA B3aEMO3B’A30K MiXK BUCOTOK NA3yX aOPTU Ta BUCOTO BiAXOAKEHHSA BiUKa BIHLEBUX apTepil.

Knrouosi cnoBa: aopta, MmoppomeTpis, Nasyxm aopTu, BiHLLEBI apTepii.

MORPHOMETRIC ANALYSIS OF THE AORTIC ROOT IN WOMEN WITH AORTIC STENOSIS

Pidvalna U. Ye.

Absrtact. Introduction. Modern endovascular methods of severe aortic stenosis correction involve detailed
mophrometric analysis of the aortic root and adjacent structures.

Objectives. To conduct morphometric analysis of the aortic root by measuring the height of the right, left, and
posterior aortic sinuses as well as the right and left coronary arteries ostia in women with severe aortic stenosis
while performing contrast-enhanced aortic computed tomography. Based on the obtained results, to establish a
model for predicting the size of the studied structures. Materials and methods. The object of study is the aortic root
and the coronary arteries ostia in female patients with severe aortic stenosis. The method of research is computed
tomography of the aorta with contrast enhancement, mathematical and statistical calculations.

Results. The study included computed tomography images of 26 patients with severe aortic stenosis, with a
mean age of 64.92+14.07 years. Morphometric analysis data: the height of the posterior aortic sinus 19.42+2.68
mm, the height of the left aortic sinus 18.64+2.39 mm, the height of the right aortic sinus 17.59+2.41 mm. The
height of the branching of the lower and upper edges of the right coronary artery ostium 10.88+3.45 mm and
14.1942.58 mm, the left coronary artery ostium 11.20£2.27 mm and 14.72+2.63 mm, respectively. According to
the results of the linear correlation analysis, a strong direct relationship is observed between the height of the
posterior aortic sinus and the height of the left aortic sinus (r= +0.74, p=0.004); a medium-strength relationship
is found with the height of the left coronary artery ostium (r= +0.63, p=0.02). A strong direct correlation is proven
between the height of the left aortic sinus and the height of the left coronary artery ostium (r= +0.83, p=0.0005).
Similarly, a strong direct correlation is detected between the height of the right aortic sinus and the height of the
right coronary artery ostium (r= +0.84, p=0.0004). Multifactor regression analysis revealed a significant strong direct
regression effect of age, height, weight, and body mass index on the height of the right aortic sinus. In particular,
the direct effect of age, height, and body mass index as well as the inverse effect of weight on the level of the height
of the right aortic sinus have been documented. The linear equations of the constructed logistic model were tested
for efficiency after calculating the predicted values of the right aortic sinus height for two studied patients who had
different anthropometric and age parameters.
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Conclusions. Females with severe aortic stenosis do not have proven paired correlations of age and anthropometric
parameters with the morphometric parameters (the aortic sinus height and the height of the coronary artery
branching) when analyzing the aortic root based on the CT images. There is a direct relationship between the height
of the aortic sinuses and the height of the coronary arteries ostia.

Key words: aorta, morphometry, aortic sinuses, coronary arteries.
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MOP®OMETPUYHUIA AHANI3 LUBY/IMHU AOPTHU
Y XKIHOK 3 AOPTA/IbHUM CTEHO30M

JbBiBCbKMIA HaUiOHaNbHUIA yHiBepcuTeT imeHi JaHuna ManauubKoro (m. /lbeis, YKpaiHa)
Uljaska.p@gmail.com

LubynuHa aopmu — 0indaHKa, Wo nid0aeMbCA iIHMepPBEHYIAM MPU KopeKuii mpupodxceHux Yu Habymux eadax
cepuA. Cy4yacHi eHO0BACKYAAPHI MemooOu KOPEKUii BaHKO20 aopmasibHO20 cmeHo3y nepedbavyaroms 0emasbHUl
MogpomempuyHUl aHAMI3 KOPEeHA aopmu ma CyMiKHUX cmpykmyp. Memotwo pobomu 6yno nposecmu
mopgomempuyHUl aHani3 yubynuHu aopmu ceped HiHOK 3 BAHKUM dOpMaAsnsHUM CMeHO30M Ma nposecmu Moodesnb
MpPO2HO3y8AHHSA PO3Mipie 00CAIOHY8AHUX CMPYKMYyp. 306paxceHHA KoM’ romepHoi momoepadii yubyauHu aopmu
ma 8iuka siHyesux apmepili y 26 ocib #iHOYOi cmammi 3 8AHCKUM AOpMAsabHUM CMeHO30M, MameMamu4Hi ma
cmamucmu4Hi 0bpaxyHKu. [laHi mopgomempuyHO20 aHasi3y: 8UCOoMa 3a0HbOI Nasyxu aopmu ckaaoae 19,42+2,68
MM, nigoi — 18,64+2,39 mm, npasoi — 17,59+2,41 mm. Bucoma 8i0xo00xceHHA 8iuKa rpasoi siHyesoi apmepii —
10,88+3,45 mm, nigoi — 11,2042,27 mm.). MyasmugparkmopHuli peepeciliHuli aHaniz dosodume npamuli ernsaus siky,
3pocmy ma iHOeKcy Macu mina i 380pomHili 8naue 8az2u Ha pieeHb sUcomu npPaAsoi nazyxu aopmu. JliHiliHi pieHAHHSA
nobydosaHoi 102icmuyHoi Modeni npoliwnu nepesipku eghekmusHocmi pobomu nicas npoeedeHHs PO3PaxXyHKie
MPO2HO308AHUX 3HAYEHb BUCOMU NPABOI Nasyxu aopmu 07 080X Pi3HUX 30 AHMPONOMEMPUYHUMU MA 8iKOBUMU
napamempamu 00CAiOHY8AHUX NAUiEHMIB. Y 0Cib #iHOYOI cmami 3 8aXKUM QOPMAsbHUM CMeEHO30M Npu aHAI3i
yubynuHu aopmu Ha KT 306paxeHHAX 8CMAaHO8MAeHO NpAMUl 83GEMO38’A30K Mix 8UCOMOI0 Nasyx aopmu ma
8UCOMOI0 8iOX0OMH(EeHHA 8iYKa siHUesux apmepil.

Knroyoei cnoea: aopma, mopgpomempis, nasyxu aopmu, 8iHyesi apmepii.

38’A30K ny6niKauii 3 nNAaHOBMMM HayKOBO-
pocnigHummn pobotamu. [ocnigeHHa € parmeHTOm
NJ1aHOBOI HayKoBO-AoC/igHOI pobotn Kadeppu Hop-
Ma/ibHOi aHaToMii Ta Kadeapu onepaTUBHOI Xipyprii 3
TonorpagiyHoto aHaTomieto «Mopdo-PyHKLiOHANbHI
0co6MBOCTI OpraHiB y npe- Ta NOCTHaTa/ibHOMY nepi-
OofilaXx OHTOreHesy, NMpu BMJ/UBI OMiOi4iB, Xap4yoBMX A0-
6aBOK, PEKOHCTPYKTUBHMUX OMNepaLisx Ta OXKMpPiHHI», No
LeprKaBHOI peecTpayii 0120U002129.

Bcryn. LiMbynnHa aoptv — AinAHKa, WO NigfaeTbea
iHTEPBEHLAM MPU KOPEKLil MPUPOAKEHUX YU HABYTUX
BaJax cepua. AOpTa/ibHUM CTEHO3 XapaKTepU3yeTb-
CA 3MEHLUEHHAM MJIOLLi KNanaHy aopTu, O YTPYAHHE

Cy4acHi eHA0BaCKYNAPHI MeToAM KOpeKL,ii BaXKKOro
Q0pPTaNbHOrO CTEHO3Yy (4N MPUKAaAy TPaHCKaTeTpHa
imnnaHTauis kKnanaHa aoptu, TAVI) nepenbayatoTb ae-
TaNbHUIT MODPOMETPUYHUI aHaNi3 KOpPeHA aopTu Ta
CYyMiXHUX CTpYKTYp [1, 2]. OdaHi wopo Kopenauii mix
QHTPONOMETPUYHUMM SAHUMM Ta MATEMATUYHUMU BU-
MipammM aOpTK Ha Pi3HUMX iT NPOMIXKKaAX Pi3HATbLCA cepes,
asTopiB [3-5]. OyeBUAHO, WO BapiabenbHICTb MOKas-
HUKIB 3pOCTy, Macu Ti/fla Ta pPO3pPaxoBaHMX 3riAHO HUX
NMOKa3HMKIB iHAEKCY Macu Tina, Naowi MoBepxHi Tina
BiAPI3HAIOTLCA Y PISHUX FEHAEPHUX Ta ETHIYHUX rpynax
[3,6,7].

NOTIiK KPOBI 3 /1IBOrO LW/IYHOYKA B aopTy. [1pn aopTasibHO-
My CTEHO3i npouecun gereHepalii, KaabumndikaLii cTynok
KnanaHa aopTu 3MiHIOOTb FEOMETPIO UMBYNNUHU aopTH.

JaHux npo mopdomeTpito BMCOTM Masyx aopTw,
BiAXOAKEHHA BIYOK BiHLEBMX apTepilt 3a AONOMOrow
Komn’toTepHoOi Tomorpadii y ocib kiHoyoi cTaTi 3 Bax-
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Tabnuusa 1 — Po3nogin nokasHuKiB cyauH 3a gaHumum KT y rpynax
}KIHOK 3 aopTaZibHUM CTeHO30M 3a 3pocTom (M=SD, mm)

pyna 1 lpyna 2
(HM3bKoro 3pocTy: (cepeaHboro
MokasHmkm 1,5-1,6m), |apocty: 1,61-1,7m),| P
n=16 n=10

BucoTta 3agHbOi nasyxu aoptun 19,71+3,24 18,94+1,66 0,58
BucoTa nisoi nasyxu aopTn 19,23+2,85 17,70+1,07 0,20
BucoTa npasoi nasyxu aoptun 11,76+2,62 10,31+1,36 0,22
Bucora BepxHboro kpato Bitka 15,33%3,21 13,76£0,93  |0,22
NiBoi BiHUEBOI apTepii

Bucora BepxHboro kpato giika 17,53+2,63 17,70+2,32  |0,90
npaeoi BiHLEBOI apTepii

Bucora HiKHLOTO Kpato Bitka 10,02+3,19 12,26+3,73  |0,29
NiBoi BiHUEBOI apTepii

BucoTa HIKHEOrO Kpaio Bika 13,70+2,49 14,98+2,79  |0,42
npasoi BiHLeBOl apTepii

Tabnuua 2 — faHi KopenauiiiHoro 38’a3Ky (r) Mk NOKasHMKaMm
CYAVH Ta BIKOBUMM 1 aHTPONOMETPUYHUMM NOKA3HUKAMMU Y 3KiIHOK
i3 yparkeHHAM KA

MoKasHuKM NAs3 NAs3 NA3 JIBAH | JIBAH /IBAB | /IBAB
Bi r -0,12 0,33 0,26 0,11 0,14 0,18 0,14
iK
p 0,71 0,28 0,39 0,72 0,65 0,55 0,65
30i r -0,26 -0,26 0,17 -0,18 0,49 -0,22 0,41
pict
p 0,40 0,38 0,57 0,55 0,09 0,48 0,16
5 r -0,11 0,36 -0,05 0,29 -0,06 0,40 -0,12
ara
p 0,72 0,23 0,88 0,33 0,84 0,17 0,69
T r -0,01 0,47 -0,08 0,38 -0,21 0,51 -0,25
p 0,97 0,10 0,78 0,20 0,49 0,08 0,42
- r -0,14 0,29 0,00 0,24 0,03 0,35 -0,03
p 0,66 0,33 0,99 0,42 0,92 0,25 0,92
A r 0,74 0,17 0,63 0,20 0,65 0,19
3
p 0,004 0,58 0,02 0,51 0,02 0,54
A r 0,74 0,30 0,83 0,22 0,87 0,14
n
p 0,004 0,33 0,0005 0,47 0,0001 0,64
A r 0,17 0,30 0,16 0,84 0,06 0,89
n
p 0,58 0,33 0,60 0,0004 0,83 0,0001
r 0,63 0,83 0,16 0,01 0,96 -0,06
NIBAH
p 0,02 0,0005 0,60 0,98 |[<0,0001| 0,84
r 0,20 0,22 0,84 0,01 -0,08 0,96
MBA H
p 0,51 0,47 0,0004 0,98 0,80 [<0,0001
r 0,65 0,87 0,06 0,96 -0,08 -0,15
JIBA B
p 0,02 0,0001 0,83 |[<0,0001| 0,80 0,63
r 0,19 0,14 0,89 -0,06 0,96 -0,15
MNBA B
p 0,54 0,64 0,0001 0,84 |[<0,0001| 0,63

Npumitku: IMT — iHgekc macu Tina; MNT — naowa nosepxHi Tina; MNA 3 — BucoTa 3agHboi

nasyxu aoptu; MA n — BucoTa niBoi nasyxu aoptu; MA n — BucoTta npaBoi nasyxu aopTu;
JIBA H — Bu1coTa BiAXOAKEHHA HUKHBOTO Kpato BiYKa NiBoi BiHLeBoi apTepii; MBA B — BucoTta
BiZIXOAMKEHHA BEPXHbOrO KPato BiYKa Npasoi BiHLEeBOi apTepii; J/IBA B — BucoTa BigxoaxeH-
HA BEPXHbOTO Kpato BiYKa NiBoi BiHUeBOI apTepii; MBA B — BucoTa BiaxoaKeHHA BEPXHbOro
Kpato BiYKa Npasoi BiHLEBOI apTepii;

KMM aopTa/JibHUM CTEHO30M B YKpaiHi He BAanoca 3Ha-

TN y dpaxoBin meanyHil nitepatypi.

MeTta poboTu. MNposBect MopPOMETPUUHKI aHani3
UMOYINMHM aopTM, BUMIPIOOYM BMCOTY MpaBoi, NiBOi,
3a4HbOT Na3yx aopTU; HUMKHBLOTO Ta BEPXHbOrO Kpato

BiAXOAXKEHHA BiYOK MpaBoi Ta NiBOi BiH-
LEeBUX apTepiit cepen KiHOK 3 BaXKKUM
QOpPTa/IbHUM CTEHO30M MpPU BUKOHAH-
Hi Komn'toTepHOi Tomorpadii aopTn 3
KOHTpacTyBaHHAM. Ha OCHOBI 0fepKaHUX
pe3ynbTaTiB NPOBECTU MOAENb NPOrHO3Y-
BaHHA PO3Mip AOCAIAXKYBAHUX CTPYKTYP.

O6’eKT i meToaM [oOCAHipKEHHS.
O6’eKT pocniaskeHHA — UMbyANMHA aopTH
Ta BiyKa BiHLEBMX apTepiit y ocib KiHoyoi
CTaTTi 3 Ba*KMM aOpPTa/IbHUM CTEHO3OM.
MeToa AochniaskeHHA — Komn'toTepHa
ToMorpadia aopTM 3 KOHTPACTHMM Mia-
CUNEHHAM, MaTeMaTU4Hi Ta CTaTUCTUYHI
pO3paxyHKu.

Y [OCNigKeHHA BKAKYEHI NaLieHTKM
KapAioxipypriyHOro BigAiNeHHA 3 Ba-
KMM aopTaibHUM CTeHO30M (lwkana Cl-
C2, D1-D3). fiarHo3 byB BCTaHOBAEHUM
3riflHO aKTya/lbHWUX pekomeHaauin Ame-
puKkaHcbkoro KonearKy Kapgionorii Ta
AmepuKaHcbKoi Acouiauii Cepusa (ACC/
AHA) [8]. Yci naujieHTKM nignucanm iHoop-
MOBAHY 3roly Ha y4acTb B AOCHIAKEHHI,
AKe 3aTBepAKeHOo bioeTnyHoo Komiciero
NTHMY imeHi OaHvuna Fanunuybkoro (Mpo-
Tokon NelO sig 20 rpyaHa 2021 p.). B
DOCNIAXEHHA BKAOYEHI MALLIEHTKM BiKOM
noHan 18 pokis, 3 BiACYTHICTIO Kapaio-
TOpaKasbHUX Onepauin, TpaBm, MpPUpo-
OXKEeHUX Baf CcepLeBO-CyANHHOI CucTemm
B aHamHesi. 3 BMbipKkM 68 oci6 Bigno-
BiAHUM KpuTepia Bignosigano 26 ocib.
MauieHTOK Byno nogineHo Ha ABi rpynu:
rpyna 1 — HM3bKoro pocty (meHwe 1.60
M) Ta rpyny 2 — cepeaHboro 3pocTty (6inb-
we 1.61 m). MNpoBoamsca 36ip AaHUX BiKY,
3pocTy, Baru, iHaekcy macu Tina (IMT) Ta
naowi nosepxHi Tina (MMAT). NAT pospa-
X0ByBanu 3rigHo dopmynn Moctennepa
[9].

Komn’'toTepHa TOmorpadis aopTm
npoBoAmnaca Ha Komn'toTepHOMY TO-
morpadi LightSpeed VCT XT 64 (General
Electric) 3 EKI moHiTopyBaHHAM. MNapa-
METPU CKaHyBaHHA: rBUHTONOAiIOHMI TMN
0.4 c; ToBwMHa 3pi3iB 3.75 mm. KoHTp-
acTHa peyoBuHa — YnbTpasicT 470 (Bayer
Healthcare). Opep:kaHi 306parkeHHsA
06pobnsnnca Ta aHanisyBasMcA Ha Bia-
noBsigHiM Ao Komn’'toTepHoro Tomorpady
KOMM'IOTEPHIM CTaHUii 3 NiLeH30BaHUM
nporpamHuMm 3abesneyeHHAm (General
Electric). BumiptoBaHHA npoBoauaucA
3ri4HO MOKPOKOBOIO iHCTpPYKLUieto [10].

CTaTUCTMYHMIA  aHani3 nepeabavas
BMKOPUCTaHHA t-TecTy (KpuTepili CTbto-
[OEHTa) ANA NOPIBHAHHA MiX ABOMa rpy-
namu. [MpoBeaeHWMN NiHIMHUIK Kopensa-
LiMHWI aHani3 NomixK AoCnigxyBaHMMM

napameTpamu, Kputepiit asTokopenauii AypbiHa-YoT-
COHa Ta MyNbTUHAKTOPHUIA perpeciliHnii aHanis. Bipo-
rigHUMKM BBaXKasMca nokasHuKM p<0.05. CTaTUCTUYHNI
aHani3 nposoaunn 3 gonomoroto SPSS (version 22.0,
IBM Corp., Armonk).
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Tabnauusa 3 — Pe3ynbrati po3paxyHKiB A0riCTUYHOT

perpecii Woao0 NPorHo3yBaHHA PiBHA BUCOTU
NpaBoi NA3yXu aOpPTU Y XKiHOK i3 yparkeHHAM KA

MoKa3HUKM | YMOBHe no3Ha4yeHHA | B-KoedilieHTn p
KoHcTaHTa -415,339 0,012
Bik Al 0,142 0,02
3picT A2 272,601 0,010
Bara A3 -3,029 0,010
BMI A4 7,296 0,012

Pe3ynbTatv gocnigiKeHHs Ta ix obroBopeHHs. Ce-
peaHin BiK 0Cib, BKAOYEHUX Y AOCAIAMKEHHA CTAaHOBUB
64,92+14,07 pokiB. Y pe3ynbraTi NpoBeAeHOro Mop-
GOMETPUYHOrO aHanisy uMbynMHM aopTh Ta BiYOK BiH-
LLeBUX apTepii y XKiHOK 3 aopTasibHUM CTEHO30M BCTa-
HOB/MIEHO, LLO BMCOTA 334HbOI NA3yxu aopTW CKAazana
19,42+2,68 mm, BUCOTA NiBOi Nasyxu aoptn —18,64+2,39
MM, BMCOTa Npasoi nasyxu aoptu 17,59+2,41 mm. Bu-
COTa BiAXOOEHHA HUXHbOIO Ta BEPXHbOTO KPaiB BiYOK
BiHLEBMX apTepii cTaHOBWU/IA: NPaBOi BiHLEBOT apTepii —
10,88+13,45 mm Ta 14,19+2,58 mm, niBoi BiHLEBOI apTepii
—11,20+2,27 mm Ta 14,72+2,63 mm BignosiaHo.

OUuiHKa aHTPOMOMETPUYHMX AaHWUX KIHOK i3 aop-
Ta/IbHUM CTEHO30M BUABWUIA, LLLO KiHKM 3 LLi€IO NaTONOTi-
€0 bynn BigHOCHO HU3bKOro 3pocTy: Big 1,52 m go 1,70
M (cepeaHiit 3picT 1,60£0,05 m), 3 AKMX 16 XiHOK BigHe-
cAv Jo rpynu 1 — HMsbKoro 3pocty (1,5-1,6 m, cepeaHii
BiK 63,75+13,99 pokis) Ta 10 KiHOK — go rpynu 2 — ce-
peaHboro 3pocTy (1,61-1,7 m, cepeaHini Bik 66,8+15,64
pokKiB).

MopiBHAHHA NapameTpiB CyAnH 3a AaHumm KT y aBOX
rpynax *iHOK NoKa3aso, vwe Tpu NnapameTpmn Maau He-
3HAYHO BWLL 3HAYEHHA Y rpyni cepefHbOro 3pocTy Mno-
PiBHAHO i3 FPYNOK HU3bKOIO 3POCTY: BUCOTA HUMXKHbLOIO
Kpato BiYKa npasoi BiHUeBOI apTepii (17,701£2,32 mm
npotn 17,53+2,63 mm, p=0,90), BUCOTa BEPXHbOIO Kpato
BiYKa npaBoi BiHUeBOI apTepii (14,98+2,79 mm npoTu
13,70+2,49 mm, p=0,42) Ta BMCOTa BEPXHbOIO Kpato
Biuka niBoi BiHUeBOi apTepii (12,26+3,73 mm npoTu
10,02+3,19 mm, p=0,29) sianosigHo (taba. 1). IHwWi go-
CNifKyBaHi napameTpu 6yan BULLMMMU Y }KiHOK HU3bKOTO
3pOCTY 3 20PTa/IbHUM CTEHO30M, HiX Y XKiHOK cepeHbO-
ro 3poCTy 3 L€l0 MaTO/Ori€ED, NPOTE CYTTEBOI Pi3HMULL
Mi¥K rpynamm »KiHOK 3i 3pocTom He BusaBeHo (p>0,05).

Pe3ynbTaTv KopenauiinHOro aHanisy He JOBenW Ha-
ABHICTb CYTTEBUX KOPENALIMHNX 3B'A3KIB MOMIXK BiKOBU-
MW 1 aHTPONOMETPUYHMUMM NOKA3ZHUKAMM Ta AOCAIANKY-
BaHMMK napameTpamu (p>0,05), WO MOXKHa NoB’s3aTu
i3 Manol KinbKicTio gocnigkyBaHux (n=26). lMporTe,
Ba*K/IMBUM € BigMITUTU NPUCYTHICTb NPAMOro cepeaHboi
CUJIN KOPEeNALIMHOIo 383Ky MiXK NMOKa3HMKaMK 3pOCTy
Ta BMCOTOIO BiYKa NpaBoi BiHLeBoi apTepii (p>0,05).

MpoBeaeHNn NiHINHNI KOpPEenALIMHUIN aHaNi3 MoMiXK
OOCNiAXKYBaHMMM NapamMeTpaMn BCTAaHOBMB JoOBege-
HUI NPAMKUIA B3aEMO3B A30K MiXK BMCOTOO 3a4HbOI Na-
3yXM aopTW Ta NiBOCTOPOHHIMW NapameTpaMmn KOpeHs
a0pTU: BUCOTOO NiBOT Nasyxu aoptu (r=+0,74, p=0,004),
BMCOTO BIiOXOAXEHHA HUXKHbLOIO Kpak BiYKa NiBOi
BiHUeBOI apTepii (r=+0,63, p=0,02), BMCOTOW BiAXO-
OXKeHHA BepXHbOro Kpato BiYKa NiBOi BiHLEBOI apTepii
(r=+0,65, p=0,02) (Tabn. 2, puc. 1). JoseaeHo Npamuii
CUNBHUWN KOPEenAuiMHUIN 3B'A30K MiX NiIBOCTOPOHHIMM
noKasHukamu, p<0,001. 3okpema: BMCOTa /NiBOI Masy-
XM Q0pTU i3 BUCOTOK BIOXOOMKEHHA HUMKHBLOIO Kpato
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PucyHoK 1 — KopensuiitHuii 38’A30K MiXX NOKa3HMKOM BUCOTU
NiBOT Na3yxu aopT1 Ta BUCOTM NPABOi NA3yXyu aOPTH Y XKiHOK i3
QA0pTaZIbHUM CTEHO30M.
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PUcyHOK 2 — HopmanibHa IMOBIpPHOCTb BN/IMBY NPEeAMKTOPIB Ha
NPOrHo3oBaHe 3HAaYeHHA BUCOTU NPaBOi Na3yXm aOPTU Y XKiHOK i3
aopTasbHMM CTEHO30M.
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PUCYHOK 3 — B3aeM03B’A30K MiXX NOKa3HMKamu BiKy, IMT Ta Bucotu
NpaBoi NA3yXy aOPTH Y XKiHOK i3 aOpTaNbHUM CTEHO30M.

Biuka niBoi BiHUeBOi apTepii (r=+0,83, p=0,0005) Ta
BMCOTOK BiAXOOKEHHA BEPXHbOrO Kpak BiYKa NiBOI
BiHLeBOI apTepii (r=+0,87, p=0,0001). Llinkom noriyHnm
€ HaABHICTb NPAMOro CUIbHOTO KOpenALiiHOro 38’A3Ky
MiXX BMCOTOK BiOXOOXKEHHA BEPXHbOTO Ta HUMKHbOTO
KpaiB BiuKa N1iBoi BiHUeBOI apTepii (r=+0,96, p<0,0001).
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AHasiorivyHo icHYBaB NPAMUIA CUNbHUIN KOPENALINHUIA
3B’A30K MOMIK NPaBOCTOPOHHIMM NapameTpaMu KOpeHs
QA0PTU: MiX BUCOTOK MPaBOi Na3yxu aopTU Ta BMCOTOHO
BiAXOAYKEHHA HMMKHbOrO Kpato BiYKa NpaBoi BiHLEBOI
aptepii (r=+0,84, p=0,0004) i BMCOTO BiAXOAMKEHHSA
BEPXHbOrO Kpato BEPXHIM Bi4Ka NpPaBoi BiHLLEBOI apTepii
(r=+0,89, p=0,0001); mixk BMCOTOIO BiAXOAKEHHA BEpPX-
HbOrO Ta HMXXHLOTO KPAiB BiYKa NpaBoOi BiHLEBOI apTepii
(r=+0,96, p<0,0001).

BiacyTHiCTb  gOBeAeHMX MapHUX  KOpenauiiHux
3B’A3KiB MOMiX BIKOBUMW i aHTPOMNOMETPUYHUMU MO-
KasHUKaMM i MOPOOMETPUYHUMM MapamMeTpammu cno-
HyKana Hac NpoBecTU MynbTUGOAKTOPHUI perpeciiHui
aHani3 ana BUABNEHHA BMJIMBY KiZIbKOX He3anexHUX
NPeAnKTOPIB BiKY YM 3pOCTYy Ha 3aneXHy 3MiHHY napa-
METPIB CYANH.

Y pesynbTaTi TaKOro aHanisy BUABNEHO CYTTEBUM
CUNbHWUIA NPAMWIA perpeciiHnin BNAIMB Ha piBeHb BUCO-
TV NPaBoOi Nasyxy aopTn 4 NpeaAnKTOPIB: BiK, 3PiCT, Bara,
IMT. KoediujieHT perpecii ctaHosus R=+0,82, ckopurosa-
HUIM KoedilieHT MHOXUHHOI aeTepmiHauii R?adj=+0,52,
LLLO AOBOAUTb BM/NB LMX NpeauKTopis y 52% Bunaakis
(p=0,039, StEr=1,675).

Bci o6paxoBaHi B-KoedilieHTU € 3HaUMMMMM Ta O0-
BOAATb NPAMUIA BNAUB BiKy, 3pocTy Ta IMT i 3BOpOTHIM
BM/IMB Barn Ha piBeHb BWMCOTU NpPaBOi Ma3yxu AopTU.
KpuTepiit asTokopenauii [AypbiHa-YoTcoHa € y mexax
HOpmM i cknagae 1,519, wo poBOAUTbL NpPABUALHICTb
nobyaoBaHoOi Mozeni, NOKa3HUKN SIKOI € NpeacTaB/eHi
8 Tabn. 3.

NiHilHe piBHAHHSA Uiei mogeni byae maTh HacTyMHUIA
BUrNAL: PiBeHb BUCOTM NpaBoi nasyxu aoptn = 0,142xA1
+272,601xA2 —3,029xA3 + 7,296xA4 — 415,339

ObuncneHe cepefiHE MPOrHO30BaHE 3HAYEHHS BU-
COTM NpaBOi Masyxm aopTU cTaHoBUTbL 17,5911,99 mm
(miHimanbHe 3HauyeHHA 14,55 mm, makcumanbHe 21,04
MM) Ta CniBnagae 3 GakTUYHUM cepegHiMm 3HaYeHHAM
BMCOTKM NpaBoi nasyxu 17,591£2,41 mm.

Bisyanizauisa HOpmanbHOi IMOBIPHOCTI BNAINBY He3a-
NEeXHUX NPeaMKTOpPIB Ha MPOrHO30BaHe 3HAaYEeHHA BUCO-
TV NPaABOI NA3yXW Aa0PTU Y KIHOK i3 aOPTaZIbHUM CTEHO-
30M MOAAHO Ha rpagiyHomy (pmc. 2) Ta NpocTopoBOMy
(3D) 306paskeHHsx (puc. 3).

Ons  nepeBipkn  edeKTMBHOCTI  poboTn  Uiel
NOTICTUYHOI Moaeni NpoBeAeHO PO3PaxyHKM NPOrHO30-
BaHWX 3HAYeHb BMCOTM NpPaBOi Nasyxu aopTu ANA ABOX
Pi3HMX 32 aHTPOMOMETPUYHUMK Ta BIKOBMMMK Mapame-
Tpamu JOCNIAXKYBAHMX NALLIEHTIB.

Mpuknad Nel. NMauieHTka No 3 i3 6a3n AaHux:
iHKa, 74 poku, 3pict 1,52 m, Bara 80 kr, IMT 34,63 kr/
M?, 3HAYEHHSA BMCOTM MPaBoi Nasyxm aopTu, OTpPMMaHe
npu KT, 20,10 mm. MiacTtaBmBLIM BCi HaBeAeHi AaHi Bif
NaLiEHTKN B PIBHAHHA MoAeni, OTPUMAEMO pe3y/bTaT:

PiseHb BMCOTK NpaBoi nasyxu aoptn = 0,142x74 +
272,601x1,52 — 3,029x80 + 7,296x34,63 — 415,339 =
19,89 mm

PisHMuA MixX dakTMyHMM (20,10 mm) Ta po3paxo-
BaHMM (19,89 mMM) 3HaYeHHAM BMCOTU MPaBOI Ma3yxu
aopTn cknagae 0,21 mm, WO He BUXOAUTb 3a MexKi 5%
NOXMBKMU.

Mpuknad No2. MauieHTKa N2 9 i3 6a3m gaHUX: XKiHKa,
62 poku, 3picT 1,71 m, Bara 80 Kr, IMT 27,68 Kr/m?, 3Ha-
YeHHA BMCOTW NpaBoi Na3yxu aoptu, oTpumaHe npu KT,
21,00 mm. PiBHAHHA Mmoadeni 3 UMMKU AaHUMKU MaTMMe
BUMNAL:

PiBeHb BMCOTM npaBoi nasyxu aopty = 0,142x62 +
272,601x1,71 — 3,029x80 + 7,296x27,68 — 415,339 =
19,30 mm

TakMM 4YMHOM, pi3HUUA MK dakTudHUMm (21,00
MM) Ta po3paxoBaHum (19,30 MmM) 3HaYEHHAM BUCOTMU
NpaBoi Nasyxm aoptu ctaHoBUTb 1,70 mm Ta He BUXO-
OUTb 33 MmeXi 5% noxnbku. Lle noBoanTb ePpeKTUBHICTb
po3pobneHoi mogeni.

MynbTUdaKTOPHUIA perpecinHmMin aHanis gna BU3Ha-
YEHHS BMMBY HE3aNEXHUX NPeaMKTopiB (aHTponome-
TPUYHUX Ta BIiKOBMX MOKA3HMKIB) Ha iHWIi napameTpwu
OOCNiAXKYBaHUX CYAMH (BMCOTA NiBOI Masyxu aopT,
BMCOTA 33a4HbOI MAa3yxm aopTW, BUCOTA BiYOK BiHLEBUX
apTepiit) He OOBIB HAfABHOCTI CYTTEBOrO B3aEMO3B'A3KY
MiX LIMMM NOKa3HMKAMM Y XKiHOK i3 aopTasNbHUM CTEHO-
30M. KoediLlieHT MHOXXMHHOI KopenaLii R konneascA Big,
+0,44 po +0,84, cKOpMUroBaHU KOEdiLLiEHT MHOXUHHOT
neTepminHauii R%adj = Big -0,37 go +0,48, npu p>0,05 (3a
diwepom).

MpoBepeHe AOCNIAKEHHA NOZAE JaHI NPO Mop-
domeTpuyHi ocobaMBOCTi BMCOTM MNasyx aopTW, Bia-
XOOEHHA BIYOK BIHUEBMX apTepih 3a [0MOMOroH
Komn’toTepHoi Tomorpadii y ocib KiHoyoi cTaTi 3 Bax-
KMM aopTa/ibHUM CTEHO30M B YKpaiHi. 3i 3Ha4yHOi BW-
GipKM NALEHTOK 3 BaXKMM aOPTa/ibHUM CTEHO30M,
KpuTepism BKIOYEHHA Bignosigano 26 ocib6 Bikom
64,921+14,07 pokis, WO y BikOBOMY aHani3i BigHOCATbCA
00 rpynu noxuaoro Biky (56-74 poku) Ta gpyroro nepi-
oay 3pinoro Biky (36-55 pokis). Lle BaXanBO B acnekTi
onucy aHaToMii Q0pTU NPU aopPTaSIbHOMY CTEHO3i, AKUM
nporpecye 3 Bikom [11]. 3picT ocib Big 1,52 m oo 1,70 m
(cepepnnin 3pict 1,60+0,05 m) Kopentoe 3 AaHUMMU, WO
CcepLeBO-CyAMHHI 3aBXBOPHOBAHHA YacTiwe cnocrepira-
I0TbCA B 0Ci6 HeBMCOKoro 3pocty [12]. Po3noain nauy,i-
€HTIB Ha ABi rpynu 3a poCTOM He NMOKa3as AOCTOBIpPHOI
Pi3HMLi Y NOKa3HUKax AOCANiIAKYBAHUX NAapaMeTpiB AK i
BiACYTHICTb A0BEAEHNX MapHUX KOPEenAuiiHUX 3B’A3KiB
NOMiXK BiIKOBMMM i aHTPOMOMETPUYHUMM NOKA3HUKAMMU
3 MopdomMeTpuyHMMK NapameTpamu. [aHi gewo auc-
OHYIOTb 3 ONYy6NiKOBaHMMM paHille AOCNIAMKEHHAMM [4,
7, 13] ane cniB3ByYHi 3 TBEPAKEHHAM BiACYTHOCTI KOpe-
nauii 3 NAT [14].

3a pesynbTaTamu NiHIMHOrO KopenAuiiHoro aHani-
3y BCTAHOBNEHO MPAMWUIN B3aEMO3B'A30K MiX BUCOTOMO
334HbOi Ma3yxy aopTU Ta BMCOTOKO NiBOI NMA3yxm aopTu
(p=0,004), BUCOTOI BiAXOAXKEHHS BiYKa NiBOI BiHLE-
Boi apTepii (p=0,02). [joBeaeHO NPAMWUI CUIbHUI KO-
penauiiHnin 38’S30K MiXK BMCOTOMO NiBOT Nasyxu aopTu
Ta BUCOTOMO BiAXOOMKEHHA BiYKa NiBOI BiHLEBOI apTepil
(p<0,001). AHanoriyHo AOBEAEHO MNPAMUIA CUNbHUI
KOPEeNALiIMHNI 3B’A30K MOMIXK BMCOTOK MpPaBoi nasyxu
A0pPTM Ta BUCOTOK BigXOAXKEHHA BiYKa NpaBoi BiHUEBOI
apTepii (p<0,001).

BUKOpPUCTaHHAM  MynbTUGAKTOPHOrO perpeciiHo-
ro aHanisy BMABMB CYTTEBMI CUABHUI NPAMWUIA perpe-
CiiHWMI BNMB Ha pPiBEHb BMCOTM NPaBOI Ma3yxu aopTu
BiKy, 3pocty, Baru, IMT. 30Kpema poBeaeHO NMPAMUNN
BMAMB BiKy, 3pocTy Ta IMT i 3BOPOTHIi BNAMB Baru Ha
piBEHb BMCOTM NpaBoi Nasyxu aopTu. JTiHiNHI pPiBHAHHA
nobya0BaHOI NOTiICTUYHOT MoZenNi NPOMLWAMN NepeBipKu
edekTnBHOCTI pobOTM MicnA NpoBeAeHHA PO3PaxyHKIB
NPOrHO30BaHMX 3HAYeHb BMCOTM MPABOi Ma3yXu aopTu
ONA ABOX Pi3HUX 338 @aHTPOMOMETPUYHUMM Ta BiIKOBUMM
napameTpamm SOCAIAMKYBAHMX NALLIEHTIB.
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BUCHOBKMU. Y 0cib KiHOYOI cTaTi 3 BaXKKMM aopTasib-
HMM CTEHO30M NPMW aHanisi unMbyamHu aoptm Ha KT
306parkeHHAX BiACYTHI AoBedeHi NapHi KopenauinHi
3B’A3KN MOMIXK BIKOBUMMW i aHTPOMNOMETPUYHMMM MO-
KasHMKaMM 3 MOPHOMETPUYHUMM MapameTpamun (Bu-
COTOM MA3yx a0PTM Ta BUCOTOO BiAXOAKEHHA BiHLEBUX
apTepii). BcTaHOBNEHO MPAMMIA B3aEMO3B'A30K MiX
BMCOTOI MA3yX aoOpTu Ta BUCOTOH BiAXOAXKEHHSA BiUKa
BiHL,EBWX apTepil.

MepcnekTMBM NojanbWIMNX AOCAiAXeHb. HacTynHi
OOCNIAXEHHA MOXYTb BK/IOYATW BUKOPUCTAHHA [0-

OATKOBMX METOoAjiB Bi3yanisau,i (4epescTpasoxigHe EXO,
MarHiTHO-pe30HaHCHa Tomorpadia aopTM 3 KOHTPACTY-
BaHHAM..) /1A OLUiHKK aHaTOMIi UMByAnHM aopTu. 3any-
YeHHA YMUCNEHHIWOoI KiNbKOCTi 0Cib Ta MyNbTULLEHTPOBI
OOCNIAXKEHHA MaTUMyTb MNO3UTUBHWIM pe3ynbTaT AnA
KOMMAEKCHOI OLHKW KopenALii aHTPONOMeTPUYHUX NOo-
Ka3HWKiB Ta MOPPOMETPUYHUX NapamMeTpiB.

Nopaku. [akyo 36poliHum Cunam YKpainu 3a obo-
POHY KpaiHu, Lo 43N0 3MOTry A/1A HAaNMCaHHA L€l CTaTTi.
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MOP®OMETPUYHWUIA AHANI3 LIUBY/TMHU AOPTU VY XIHOK 3 AOPTA/IbHUM CTEHO30M

NiasanbHa V. €.

Pe3stome. Bcmyn. CyyacHi eHA0BaCKyAPHI MeToAM KOPEKL|i BaXKKOro aopTasbHOro cTeHo3y nepeabavatoTb ge-
TaNbHUI MODPOMETPUYUHNI aHA/I3 KOPEHSA a0PTU Ta CYMiXKHUX CTPYKTYP.

Mema pobomu. MNpoBect MOPPOMETPUUHUI aHaNi3 UMBYANHN a0pTW, BUMIPHOOYM BUCOTY NpaBoi, NiBoi, 3a-
[AHbBOI NMasyx aopTy; BiAXOAKEHHA BiYOK NPaBOi Ta NiBOT BiHLEBMX apTepiil cepes, *KiHOK 3 BaXKKMM aopTasibHUM CTe-
HO30M MpPY BUKOHAHHI KoMMN'toTepHOi Tomorpadii aopT 3 KOHTpacTyBaHHAM. Ha OCHOBI ofiepyKaHuX pes3ynbraTiB
NPOBECTM MOAE/b NPOrHO3YBAHHA PO3MIpP AOCAIAKYBAHUX CTPYKTYpP. O6’ekm i memoodu docnidiceHHA. O6’ekT ao-
CNiasKeHHA — uMbynnHa aopTM Ta BiuKa BiHLLEBUX apTepilt y Ocib »KiHOYOI CTaTTi 3 Ba*KKMM aopTasibHUM CTEHO30M.
MeToga focnigKeHHs — Komn'toTepHa Tomorpadis aopTh 3 KOHTPACTHUM NiACUNEHHAM, MaTEMATUYHI Ta CTaTUCTUYHI
pO3paxyHKM.

Pe3ynemamu. Y AocnigxeHHa BKAOYEHi 306paxkeHHs Komn'toTepHoi Tomorpadii 26 nauieHTOK 3 BaXKKMM aop-
Ta/NbHUM CTEHO30M, CepefHili BiK cTaHOBUTL 64,92+14,07 pokis. JaHi MOppoOMeTPUYHOro aHanisy: BUCOTa 3aAHbOI
nasyxm aopTn cknagae 19,42+2,68 mm, BMcoTa NiBoi Nasyxm aopty — 18,64+2,39 mm, BUCOTA NPaBOi Nasyxm aopTu
17,59+2,41 mm. BucoTa BiAXOAKEHHA HUXHBbOTO Ta BEPXHbOTO KPaiB BiYKa NpaBoi BiHUeBOi apTepii — 10,88%3,45 mm
Ta 14,19+2,58 mm, BivKa niBoi BiHUeBOi apTepii — 11,20£2,27 mm Ta 14,72+2,63 mm BigNoBigHO. 3a pe3ynbratamm
NiHIMHOTO KopenAuiMHOro aHanisy BCTaHOBAEHUIM NPSAMMUIA CUAbHUIA B3AEMO3B A30K MiXK BMCOTO 33a4HbOI Masyxu
a0pTM Ta BMCOTOLO NiBOI Nasyxu aopTtu (r=+0,74, p=0,004), Ta cepeHiit 3 BUCOTOO BiAXOAKEHHSA BiYKa NiBOiI BiHLEBOT
aptepii (r=+0,63, p=0,02). loBefeHW NPAMUIA CUNBbHUIA KOPENALIMHUIA 3B’A30K MiXK BUCOTOO NiBOI Masyxu aopTu
Ta BMCOTOIO BiAXOAXKEHHS BiuKa NiBoi BiHUeBOI apTepii (r=+0,83, p=0,0005). AHanoriyHO AoBeAeHUI NPAMUA CUJTb-
HWI KopenALiiHMI 38"A30K MOMIXK BMCOTOK MPaBoi Nasyxn aopTu Ta BUCOTOO BiAXOAMKEHHA BiYKa Npasoi BiHLEBOI
apTepii apTepii (r=+0,84, p=0,0004). BUKOpPUCTAaHHAM MyNbTUHAKTOPHOIO PErpecinHoro aHanisy BUSBUB CYTTEBUIA
CUbHUIN NPAMUIA perpecinH1in BNAUB Ha piBEHb BMCOTU MPaBOi Masyxu aopTW BiKy, 3pOCTy, Baru, iHAEKCY macu
Tina. 3o0kpema goBeAeHO NPAMUI BNAMB BiKy, 3pOCTY Ta iHAEKCY MacK Tina i 3BOPOTHIN BNAMB BarM Ha piBeHb BU-
COTM NpaBol Nasyxu aopTu. JliHiliHi piBHAHHA NO6YA0BAHOI NOTiICTUYHOT MOZeni NPOLWIM NepeBipKU ePpeKTUBHOCTI
pob0oTK nicia NpoBeAeHHA PO3PaxyHKiB NPOrHO30BaHNX 3Ha4Ye€Hb BUCOTWU NPaBOi Nasyxy aopTu ANs ABOX Pi3HUX 3a
QHTPONOMETPUYHMMM Ta BIKOBUMM MapameTpammn JOCAIAKYBAHMUX NALLIEHTIB.

BucHosku. Y ocib iHo4oi cTaTi 3 Ba*KKMM aopTa/ibHUM CTEHO30M NPY aHani3i unmbynmHm aoptn Ha KT 306parkeH-
HAX BiACYTHI AOBeAeHi NapHi KopensuiliHi 38’a3KM NOMiXK BIKOBUMM i aHTPOMOMETPUYHUMM MOKA3HUKAMU 3 MOp-
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bomeTprUyHMMK NapameTpammn (BUCOTOO Nasyx aoOpTM Ta BUCOTOO BiAXOAKEHHSA BiHLEBMX apTepili). BcTaHoBNEHO
NPAMMUI B3aEMO3B’A30K MiXK BUCOTOKO NA3yX aOPTU Ta BUCOTOO BiAXOAKEHHSA BiYKa BIHLEBWX apTepil.
Knwouosi cnosa: aopta, MmoppomeTpis, Nasyxm aopTu, BiHLLEBI apTepii.

MORPHOMETRIC ANALYSIS OF THE AORTIC ROOT IN WOMEN WITH AORTIC STENOSIS

Pidvalna U. Ye.

Absrtact. Introduction. Modern endovascular methods of severe aortic stenosis correction involve detailed
mophrometric analysis of the aortic root and adjacent structures.

Objectives. To conduct morphometric analysis of the aortic root by measuring the height of the right, left, and
posterior aortic sinuses as well as the right and left coronary arteries ostia in women with severe aortic stenosis
while performing contrast-enhanced aortic computed tomography. Based on the obtained results, to establish a
model for predicting the size of the studied structures. Materials and methods. The object of study is the aortic root
and the coronary arteries ostia in female patients with severe aortic stenosis. The method of research is computed
tomography of the aorta with contrast enhancement, mathematical and statistical calculations.

Results. The study included computed tomography images of 26 patients with severe aortic stenosis, with a
mean age of 64.92+14.07 years. Morphometric analysis data: the height of the posterior aortic sinus 19.42+2.68
mm, the height of the left aortic sinus 18.64+2.39 mm, the height of the right aortic sinus 17.59+2.41 mm. The
height of the branching of the lower and upper edges of the right coronary artery ostium 10.88+3.45 mm and
14.1942.58 mm, the left coronary artery ostium 11.20£2.27 mm and 14.72+2.63 mm, respectively. According to
the results of the linear correlation analysis, a strong direct relationship is observed between the height of the
posterior aortic sinus and the height of the left aortic sinus (r= +0.74, p=0.004); a medium-strength relationship
is found with the height of the left coronary artery ostium (r= +0.63, p=0.02). A strong direct correlation is proven
between the height of the left aortic sinus and the height of the left coronary artery ostium (r= +0.83, p=0.0005).
Similarly, a strong direct correlation is detected between the height of the right aortic sinus and the height of the
right coronary artery ostium (r= +0.84, p=0.0004). Multifactor regression analysis revealed a significant strong direct
regression effect of age, height, weight, and body mass index on the height of the right aortic sinus. In particular,
the direct effect of age, height, and body mass index as well as the inverse effect of weight on the level of the height
of the right aortic sinus have been documented. The linear equations of the constructed logistic model were tested
for efficiency after calculating the predicted values of the right aortic sinus height for two studied patients who had
different anthropometric and age parameters.

Conclusions. Females with severe aortic stenosis do not have proven paired correlations of age and anthropometric
parameters with the morphometric parameters (the aortic sinus height and the height of the coronary artery
branching) when analyzing the aortic root based on the CT images. There is a direct relationship between the height
of the aortic sinuses and the height of the coronary arteries ostia.

Key words: aorta, morphometry, aortic sinuses, coronary arteries.
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