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Contemporary methods diagnose congenital heart diseases (CHD) with high accuracy but postnatal diagnostics
of vascular rings (VR) remains difficult. From 2004 to 2017 in our Center were performed 7740 primary fetal
echocardiograms and more than 65,000 echocardiograms for children. From 2004 to 2017 18589 operations of
congenital heart disease were performed, ofthem 95 (0,51%) were VR surgery. Of all patients treated with VR 21 (22,1%)
had prenatal diagnosis, 74 (77,9%) — had postnatal. Since 2011 during postnatal and prenatal echocardiography, we
introduced a new protocol with necessary views for VR visualization. Thanks to the use it increased the number of
operations on the VR. Surgical treatment of VR has excellent results with low surgical risk. For the successful VR
surgical treatment is necessary CT to perform for required to clarify the anatomy of the VR and the trachea. Prenatal
and postnatal Echo can help of VR detection in a group of asymptomatic patients.
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The term vascular ring (VR) is now used for all
congenital anomalies of vessels of the aorta system, which
cause compression of the trachea and esophagus. This is
an extremely rare pathology and accounts for less than
1% of all CHD. Congenital anomalies of the aortic arch
have been known at least since 1735, when Hunauld de-
scribed an abnormal right subclavian artery, Hommel in
1737 — the double arch of the aorta, Fioratti and Aglietti
— the right arch of the aorta in 1763. Correlation of clinical
manifestations of swallowing disorders with the presence
of an abnormal right subclavian artery was presented
to Bayford at a meeting of the Medical Association in
London in 1787 and published in 1794. However, there was
no significant clinical interest in this group of anomalies
until the 1930s, when the use of barium esophagography
was introduced. Then there was an opportunity to
diagnose some anomalies of the aortic arch during the
lifetime, and not only as a result of pathologic-anatomical
sections. Then surgical methods of treatment of various
anatomical variants of pathology of the aortic arc began
to develop. For the first time the term “vascular ring” was
used in literature in 1945 by Dr. Robert Gross from Boston
Children’s Hospital. He described two classical variants of
complete vascular rings — the double artery of the aorta and
the right arch of the aorta with the left arterial ligament.
Modern interest in these abnormalities was caused by the
first surgical correction of the double aortic arch in 1945.
Subsequently, he first performed surgical treatment and
most other forms of VR. In modern cardiac surgery, the
results of VR treatment are excellent and most patients
have complete disappearance of symptoms [1, 2].

Despite the fact that modern methods of diagnosing
congenital heart defects are accurate, postnatal diagnostics
of the VR remains difficult. At present, the best method for
diagnosis of VR is CT, which can accurately determine the
anatomy of the VR and the associated trachea pathology
[3-3].

Echocardiography does not provide such amount of
information for the diagnosis of VR as CT. However, this is
a safe method, which, while using the necessary projection,
still allows you to diagnose VR. Particularly important is the
echocardiographic fetus, which allows you to diagnose the
VR before the baby is born [6—8].

Objective. The purpose of the study was to analyze the
effectiveness of ultrasound diagnosis of VR and its effect on
surgical treatment.

Materials and methods. From 2004 to 2017, 18589
surgical operations for CHD were performed at our
Center (Fig.1). From 2004 to 2017, more than 65,000
echocardiographs of children under the age of 18 were and
7740 primary examinations of pregnant women conducted
at our Center. All tests were performed by the method of
transthoracic echocardiography and transabdominal fetal
echocardiography on ultrasound scanners Philips Sonos
7500, Siemens Acuson Sequoia 512, Philips iU22, Philips
iE33, Philips EPIQ 7 with the convection transducer with
9—1 MHz and sector transducers with 12 MHz, 8§ MHz, 4—1
MHz operating frequency. Computer tomography (CT) to
confirm the ultrasound diagnosis of VR was performed on a
16-slice tomography Siemens Somatom Sensation

Results and discussion. From 2007 to 2017 in our Center
95 (0,51%) surgical interventions were performed with the
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Fig. 1. Dynamics of all surgical operations and lethality
for 13 years (2004-2017)

Table 1
The number of prenatally diagnosed VR

Year The number of prenatally diagnosed VR
2012 3
2013 2
2014 11
2015 12
2016 14
2017 28

removal of the VR. In this group of patients there was no
early and late postoperative lethality. In 54 (56,8%) cases,
the VR was isolated, in 41 (43,2%) — in combination with
another CHD. Of the patients treated for VR 21 (22,1%)
had prenatal diagnosis, 74 (77,9%) had postnatal diagnosis.
Until 2010 postnatal diagnosis of VR was established
against the backdrop of clinical symptoms trachea and
esophageal compression, or, as a casual finding, during a
CT scan with regard to the associated CHD. Since 2011
during the postnatal echocardiography, a new protocol was
introduced with the necessary projections for VR diagnosis:
1) evaluation of the anatomy of the aortic arch (the origin of
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Fig. 3. Dynamics of surgical treatment of patients with prenatal
diagnosis of VR
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Fig. 2. An increase in the surgical treatment of patients with VR
in 13 years (2004-2017)

the brachiocephalic trunk and the presence of'its branching);
2) the aortic arch long-axis view (the arch of normal for
patient-sized in the typical projection with the origin of 3
vessels); 3) the transverse view of the upper abdomen (for the
evaluation the position of abdomen part of aorta). Thanks
to the introduction of the new postnatal echocardiographic
protocol, it has been possible to significantly improve the
postnatal diagnosis of VR. Since 2013 due to this increased
the number of VR operations (Fig. 2).

Since 2011 during the conduction of the fetal
echocardiographyanew protocol with the necessary views for
diagnostics of the VR was made: 1) the 3-vessel and trachea
view, 2) the aortic arch long-axis view, 3) the transverse view
of the upper abdomen. Thanks to the introduction of the
new protocol, the echocardiography of the fetus has been
able to significantly improve the prenatal diagnosis of VR.
From 2012 to 2017 the growth of the number of prenatally
diagnosed VR (Table 1) is recorded [9].

From 2014 to0 2017 21 patients with prenatal diagnosis of
VR were operated (Fig. 3). In the articles of many authors,
the wide introduction of additional methods of VR diagnosis
— such as ultrasound diagnostics, MRI and bronchoscopy —
is used to reduce X-rays. This is especially true for young
children [3, 5, 6]. However, in order to determine the
optimal path of surgical treatment, it is necessary to know
the anatomy of the VR and the trachea perfectly. At the
present stage, only CT allows the image of the artery of the
aorta and its vessels and trachea of the required quality [ 1, 4].
Nevertheless, ultrasound diagnosis of VR is a non-invasive,
safe diagnostic method that does not require special patient
preparation and can be widely used as a screening method
for prenatal and postnatal diagnosis of VR.

Conclusions. Surgical treatment of VR has excellent
results with low surgical risk. Despite the fact that for the
successful surgical treatment of VR is necessary CT to
perform for required to clarify the anatomy of the VR and
the trachea, prenatal and postnatal ultrasound diagnostics
of the VR allows the detection of a group of asymptomatic
patients.
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[oceia ynbTpa3ByKoBOi AiarHOCTUKM CYAUMHHUX Kineub Ta MOro BN/MB Ha XipypriyHe NiKyBaHHS

Maenosa A. 0.1, Kypkesuu A. K.}, Pynenko H. M.22 dnnHcbka T AL, Emeup P. M.}, Emeup |. M.

L 1Y «HaykoBO-NpaKTUYHWIA MeoUUHUIA LEHTP AnUTAYOI Kapaionorii Ta kapaioxipyprii MO3 Ykpainus (Kuis)

2HauioHanbHa MeaMyHa akaaeMis nicnsaunaomHoi ocsith iMeni M. /1. Wynuka

Tepmin cynunHe Kinblie (CK) choromaHi 3acTOCOBYEThCS TSI BCIX BPOMKEHUX aHOMaTiii cynuH cucteMu aopTu (AO), ski
CIIPUYMHSIOTH CTUCHEHHS Tpaxei Ta cTpaBoxony. Lle BKpaii pinKicHa IaToJIorisI, sika CTAHOBUTh MeHIle 1% ycix BpOIKEeHUX
Bax cepis (BBC). He3Baxkatoun Ha Te, 1110 Cy4acHi METOIU ITO3BOJISIIOTH MialrHOCTYBAaTH BPOMIXKEHI BaaM Ceplisl 3 BUCOKOIO
TOYHICTIO, MPOTE MOCTHATaIbHA NiarHOCTHUKA CYAMHHOIO KiJIbLIS 3aJIUIIAEThCS CKIaaHOw. Ha choromHillHil 1eHb HaliKpa-
mumM MeronoM aiarHoctuku CK e komm’torepHa Tomorpadis (KT), 3aBasku siKiit MOXHa 3 BUCOKOIO TOYHICTIO BU3HAYUTH
anaromito CK Ta ros’si3aHy 3 HUM marouiorito Tpaxei [3—5]. Exokapniorpadist (ExoKI') He nae Takoro oocsiry iHgopMaiiii,
MpoTe 11e 6e3MeYHMi MEeTO, IKU TTpY BUKOPUCTAHHI MEBHUX MPOEKILiil 103BoJIsIE€ iarHocTyBaT HassBHicTh CK. OcobimBo
BaxinBolo € ExoKI miona, sika 1o3Bosisie BctaHoBuTH niarHo3 CK 1ie 1o HapomkeHHs AuTUHU [6—8].

Merta po6oTn — aHaji3 e(eKTUBHOCTI paHHBOI yabTpa3BykoBoi miarHoctiku (Y3I) CK Ta ii BIIMB Ha XipypriuyHe

JIIKyBaHHSI.

Marepiaau Ta meroau. 3 2004 o 2017 pp. y HamoMy LleHTpi Bchoro 6yJio mpoBeneHo Ginbiie 65000 06¢cTexkeHb AiTei
1o 18 pokiB meronom ExoKI Ta 7740 nepsunHux ExoKI muiona. Byno 3nilicHeHo 18589 onepaTtuBHUX BTpy4YaHb 3 IPUBO-
ny BBC. Bci o6¢cTexxeHHs TpoBOAMIMCH METOJIOM TpaHCTOpaKaibHOI Ta TpaHcabaomiHanbHOi ExoKI Ha ynbsTpa3ByKoBux
ckaHepax Philips Sonos 7500, Siemens Acuson Sequoia 512, Philips iU22, Philips iE33 Philips EPIQ 7 3a moromororo
KOHBEKCHUX JaTYuKiB yactoToro 9—1 MIi1 Ta hazoBaHMX ceKTOpHUX AaTyuKiB yactototo 12 MIix, 8 MIix ta 4—1 MIi1.
g minTBepIKeHHs yasrpa3Bykosoro miarHody CK mposommiack KT Ha 16-3pizoBomy ToMorpadi Siemens Somatom

Sensation.

Pesyastati Ta oorosopenns. 3 2007 mo 2017 pp. B LienTpi 6yno nposeaeHo 95 (0,51%) onepaTUBHKMX BTpYYaHb 3 yCY-
HenHsaM CK. Y wiii rpyni nauieHTiB Gyia BiIcyTHST paHHS Ta TTi3HS Micasornepaniiiia qeTaabHicThb. Y 54 (56,8%) Bumagkax
CK 06yino izonboBaHuM, y 41 (43,2%) — noeagnanum 3 inmoio BBC, y 21(22,1%) Bunanky aiarHo3 OyJI0 BCTAHOBJIEHO
npeHatanbHo, y 74 (77,9%) — noctHaTanbHO. 1o 2010 p. moctHaTanbHMit niarHo3 CK BcTaHOBMOBaBCS Ha (DOHI KITiHiU-
HUX CUMIITOMiB CTUCHEHHS Tpaxei Ta CTpaBoxoay a0o, sIK BUITaAKOBa 3Haxinka, mpu nposeaeHHi KT i3 mpuBomy cymyT-
Hboi BBC. 3 2011p. npu npoBeneHHi MpeHaTaabHOi Ta mocTHaTanbHOI EXoKI™ 6yno BnpoBamkeHO HOBMiI TTPOTOKOJ 3
000B’sSI3KOBUMU MpoeKLisiMu 1151 BUKTtodeHHsT CK, 3aBasiky YoMy BIAjocsl 3HaYHO MOKPAILIUTH ITPEHATaIbHY Ta ITOCTHA-
tanbHy aiarHoctuky CK, i3 2013p. pi3ko 3pocna KinbKicTh ornepatiii 3 mpusony CK.

BucuoBkn. Xipypriune nikyBanHs1 CK mae BigMiHHI pe3yibTaTv 3 HU3bKUM XipypriuHuM prusukoM. He3Baxarouu Ha Te,
IO 111 yeminrHoro XipypriuHoro JikyBaHHS CK HeoOxinnuM € nipoBeneHHs KT mis yrounennst anatomii CK Tta Tpaxei,
MpeHaTajllbHa Ta IIOCTHaTaJIbHa yJIbTpa3ByKoBa aiarHoctuka CK mo3BoJise BUSIBUTH IPYILy aCUMITOMATUYHMX MALiEHTIB.

Karouoei caoea: cyounne Kinvye, npenamanvHa diazHocmuka, exoxkapoioepagis, Xipypeiune AiKyeauHs.



