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TETEPOTAKCIS, TPOMBOEMBOJIIA JIETEHEBOI APTEPII TA
AHEBPU3MA AOPTH: PUIKICHE BUTIAIKOBE MTOETHAHHS
(PAITIOJIOTTIHA OIITHKA)

Mpu obmexeHoMy yaci aHanisy gaHux komn'totepHoi Tomorpadii (KT) B HeBigKkNagHUX CTaHax, pagionor Ta KniHiuucr
He 3aBXAn 06i3HaHi 3 BPOMXKEHO NaTosorieto, 0co6NMBO NpU acUMNTOMaTMYHOMY nepe6isi. Mpe3eHTyeEMO BUNAAoK
CUHIpPOMY reTepoTakcii, BUNaaKoBo BUABNAEHMIA Yy 62-PiYHOT XKiHKM 3 MacKHBHOW Tpomboembonicio nereHeBoi apTepii,
NoKanbHol MiwkonoaibHolo aHeBpu3moto ayru aopTtu Ta COVID-19. MpeacTaBneHunii BUNafoK ONKUCYE He3BUYANHE
NOEAHAHHA Hebe3NeYHUX AN1A XKNUTTA CTaHIB i BpogKeHUX aHoManii. Mig yac aHanizy 306paxeHs KT-aHriorpadii Be-
pudikoBaHo 36epexeHy Tonorpadito Ta Mopdonorito kamep cepus. BepxHsa Ta HUXHSA MOPOXHUCTI BEHU PO3TALIOBAHI
niBopyy i BNagaoTb Yy 3HAYHO PO3LIMPEHUI KOPOHApHUI cuHyc. MNopylweHe po3TalyBaHHA OpraHiB YepeBHOT NOPOX-
HUHU NiBOGIYHO-LEHTPaNbHE PO3TallyBaHHA MEYiHKM i KOBYHOTO MiXypa, LEHTpasbHe po3TallyBaHHA KOPOTKOi
NifWAYyHKOBOT 3aN103M, NPaBobGiYHe PoO3TalyBAHHA WAYHKA, ManbpoTaLia KMWKIBHWUKA, NoNicnneHis 3 npaBoGiYHUM
PO3TalLYBAHHAM YUCIEHHUX CENe3iHOK, aTUNOBE BiAXOLKEHHA BiCLEpanbHUX FiNIOK YepeBHOT YacTuHKU aopTu. Komn-
nekcHa ouiHka KT-306paxeHb cnpuse Bepudikalii HefliarHOCTOBaHMX BPOMKEHNUX aHoManiit. CBoeyacHe po3nisHa-
BaHHA CMHAPOMY reTepoTakcii B yMOBaX, WO 3arpoXyOTb XKUTTIO, CYTTEBO BMJIMBAE HA TAKTUKY NiKyBaHHsA Ta MaE Oyt
BpaxoBaHa Npu NPOBEAEHHT AiarHOCTUYHMX Ta 0OEPEXHUX THTEPBEHLIN ANA 3MEHIIEHHS MOXIMBUX YCKNAAHEHb.
KniouoBi cnoBa: aHatoMmis, aopTa, reTepoTakcis, kKomn'iotepHa ToMorpadis aHriorpadis, aHeBpu3mMa aopTu, TpoM60-
embonis nereHeBoi apTepii.
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HETEROTAXY SYNDROME IN COVID-19 PATIENT WITH
PULMONARY EMBOLISM AND AORTIC ANEURYSM:

A RARE ACCIDENTAL COMBINATION (RADIOLOGICAL
ASSESSMENT)

With limited time for analysing computed tomography (CT) data in medical emergencies, radiologists and clinicians
are not always aware of congenital pathologies, especially in asymptomatic cases. We present a case report of hete-
rotaxy syndrome detected incidentally in a 62-year-old female with massive pulmonary embolism, local saccular
aneurysm of the aortic arch and COVID-19. The presented case describes an unusual combination of life-threatening
conditions and congenital anomalies. Using the CT angiography, we reported the preserved topography and mor-
phology of the heart chambers. The superior and inferior venae cavae were located on the left, draining into a sig-
nificantly dilated coronary sinus. Disordered abdominal organ arrangement included midline liver, right-sided
stomach, the central location of the short pancreas, malrotation of the intestine, polysplenia, and atypical rise of
visceral branches of the abdominal aorta. A comprehensive assessment of CT images promoted verification of undi-
agnosed congenital anomalies. Prompt recognition of heterotaxy syndrome in life-threatening conditions signifi-
cantly impacts treatment tactics and should be the course of diagnostic and cautious interventions to reduce fur-
ther complications.

Key words: anatomy, aorta, heterotaxy syndrome, computed tomography angiography, aortic aneurysm, pulmonary

embolism, COVID-19.
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BCTYII
CUHIpOM TeTepoTaKkcii € PiAKiCHUM 3aXBOPIOBAHHSIM.
ITpubau3He YUCI0 J0AEH 3 TeTepOTAKCIEIO 3aTUIIAETHCS
HeBitomuM [1]. CUHAPOM reTepoTakcii MPOSIBIASIETLCS B
YaCTKOBIll iHBepcii BHYTpillIHiX opraHiB. [lepBuHHMIA ne-
dekT narepaiizallii 3yMOBIIIOE aCUMETPUUHUI PO3BUTOK
opraHiB [2]. 3ayexkHO Bim eMOpIOJOTIYHNX TTOPYIIEHD,
CUHIPOM TeTepOoTaKCii MOAIISIOTh Ha i30MEPilo MTPaBoOro
nepeacepas Ta izoMepito JiBoro nepeacepas [3, 4].
BpaxoByroun odMmekeHUI yac 1151 aHajli3y JaHUX KOM-
m’rotepHoi Tomorpadii (KT) y HeBimkIagHNX BUTIagKaxX,
pamiosory Ta KJIiHIIUCTU He 3aBXIU 3BaXKaloTh Ha MaTO-
JIOTi1 CMaJKOBOro reHesy, 0CoO0JMBO B OE3CMMITTOMHUX
Bunankax [5—7]. IIpe3eHTyeEMO BUITaJOK CUHIPOMY Te-
TepoTakcii, BUMAAKOBO BepudikoBaHUIl y 62-piyHOi
JKiHKU 3 MACUBHOIO TPOMOOEMOOJTi€I0 JIETeHeBO1 apTepii,
JIOKQJIbHOIO MIIIIKOITOAiIOHOI0 aHEBPU3MOIO TYTM aOpTU
ta COVID-19. Bepudgikaiiist panillie HeaiarHoCTOBaHO-
ro CUHIPOMY I'eTepOTaKCil CYTTEBO BILJIMBAE HA TAKTUKY
JIIKyBaHHSI, 30KpeMa TIIiJ 4Jac iHTepBeHUill (BuUOOpy
MicClIsl KaHIOJALIi, Miclld XipypriyHoro BTpy4YaHHS,

0«J Uliana Y. Pidvalna, e-mail: pidvalna_uliana@meduniv.lviv.ua

INTRODUCTION

Heterotaxy syndrome is a rare condition. The esti-
mated number of people with heterotaxy remains
unknown [1]. Heterotaxy syndrome is manifested in
a partial inversion of internal organs. The primary
defect in lateralisation causes asymmetrical deve-
lopment of organs [2]. Depending on embryological
errors, heterotaxy syndrome is subdivided into right
atrial and left atrial isomerism [3, 4].

With limited time for analysing computed tomo-
graphy (CT) data in medical emergencies, radiolo-
gists and clinicians are not always aware of conge-
nital pathologies, especially in asymptomatic cases
[5—7]. We present a case report of heterotaxy syn-
drome detected incidentally in a 62-year-old female
with massive pulmonary embolism, local saccular
aneurysm of the aortic arch and COVID-19.
Verifying previously undiagnosed heterotaxy syn-
drome significantly influences treatment tactics,
particularly during interventions (choice of cannu-
lation site, surgical insertion site, access site
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BapiaHTiB AOCTYyIy). Lleit Bunajmok Ma€e Ha MeTi MiABUII-
T 00i3HAHICTb PO MOXJIMBE MOEAHAHHS BPOIXKEHUX Ta-
TOJIOTIH 1 CTaHiB, 1110 3arPOXKYIOTh KUTTIO.

Mpe3eHTauia BMnagky

ITpe3eHTOBaHMII BUNAAOK BianoBinae ETMYHUM NpuH-
numnam i 0y cxBaneHuit Komiretom 3 6ioeTrku JIbBiBCh-
KOro HalliOHaJbHOTO MEIMYHOTO YHIiBEpCHUTETY iMeHi
Hanuna Tanuibkoro. Big malieHTKM OTpUMaHO MUCH-
MOBY 3rofy JJisl BiToOpa>KeHHsI BUITAIKY.

ITig yac KT-anriorpadii 62-piunoi COVID-no3uTtus-
HOI ITalliEHTKX 3 TTHEBMOHIEIO Ta IBOCTOPOHHBLOIO Ma-
CUBHOIO TPOMOOEMOOJTiEIO IereHeBOi apTepil Bepudiko-
BaHO CUHAPOM reTepoTakcii (puc. 1).

options). This case report aims to raise awareness
of the potential combination of congenital
pathologies and life-threatening conditions.

Case report

This report conforms to the Ethical Guidelines
and was approved by the Ethics Committee at
Danylo Halytsky Lviv National Medical Univer-
sity. Written informed consent has been obtained
from the patient.

CT angiography (CTA) of a 62-year-old
COVID-positive female patient with pneumonia
and bilateral massive pulmonary embolism has
detected heterotaxy syndrome (Fig. 1).

anterior

o
+

PuUcyHOK 1. [lBoBuMipHi akcianbHi 306pakeHHs, WO NOKa3ylTb MaCMBHY Tpomboembonilo nereHeBoi apTepii

y nauieHTku 3 COVID-19

Cepii eMOHCTPYIOTb PO3TaLLyBaHHA eMB0iB (KOBTI CTPINKKN): A — y NPOKCUMaNbHI YaCTUHI NPaBoi IereHeBoi apTepii
(RPA); B — B oucTanbHili 4yacTuHi npaBoi nereHeBoi apTepii (RPA); C — y niBin nerenesin aptepii (LPA). BucxigHa aopTta (Ao)
po3TalloBaHa NpaBopy Bif, lereHeBoro ctoBOypa, Hu3xigHa aopta (DA) po3TalwioBaHa 31iBa Bif xpebTa, BEepXHS MOPOX-
HucTa BeHa (SVC, yepBoHa CTpinka) BusiBneHa 3niea, RAP — ByLLKO NpaBoro nepeacepas.

Figure 1. Serial two-dimensional axial views showing the massive pulmonary embolism in patient with

COovVID-19

The series demonstrates the location of the pulmonary emboli (yellow arrows) in the A — proximal right pulmonary artery
(RPA), B — distal right pulmonary artery (RPA), C — and left pulmonary artery (LPA). The ascending aorta (Ao) is located to
the right of the pulmonary trunk; the descending aorta (DA) is located to the left of the vertebral column. The superior vena
cava (SVC, red arrow) is detected on the left; RAP — right atrial appendage.

Pentrenosnoriuna oiiHka Applegate 6yjia BUKOpUCTa-
Ha JIJIsl OTIUCY Pe3yabTaTiB CUHAPOMY reTepoTakcii [2]:
1. Tonorpadgist Ta Mopdo0ris Kamep cepls 30epeskeHa.
IpeGinvacTi M’31 mpaBoro mepeacepas (GopMyoThb
«ICHAPUTHUI» BUIJISI, TUIIOBUIA JJIsSI TIPaBOrO MeEpel-
cepas. MopdoJiorist TepMiHaJIbHOIO IpedeHs 30epexe-
Ha. JliBe mepeacepas 3 IIaAKOK BHYTPILIHBOIO CTiH-
KO0, BYIIKO JIiBOrO Iepeaceplsl po3TalloBaHe 3J1iBa,
MiCTUTB ITpeOeHsCTi M’s13u. BepxiBKa cepliisg po3raiiioBa-
Ha 3J1iBa (1110 BiZlITOBiga€ HOpMaJIbHill To3ullii) (puc. 2).
2. BeHo3HUMiI ApeHax 3MiHeHO. BepxHsS mopoxkHucTa
BeHa PO3TalllOBaHa JIiBOPYY Ta BHAAa€ y PO3IIMPEHUI
KopoHapHMii cuHyc cepus. IlepenHbo3amHiili po3Mip
KOpoHapHoro cuHyca 57 mMm. HemapHa BeHa BiICyTHS.
Kpim Toro, iiBa BepxHs MixXpebepHa BeHa 3’€THYEThCS
3 IOJATKOBOIO HaIliBHEAPHOIO BEHOIO, SIKAa IIPOIOB-

Radiological evaluation by Applegate was used to
describe findings in heterotaxy syndrome [2]:
1. Topography and morphology of the heart chambers
are preserved. The pectinate muscles of the right atri-
um form a «dendritic» appearance typical of the right
atrium, and terminal crest morphology is preserved.
The left atrium has a smooth internal wall; the left
auricle is located on the left and contains pectinate
muscles. The apex of the heart is located on the left
(which complies with the normal position) (Fig. 2).
2. Venous drainage has been changed. The superior
vena cava is located on the left and drains into the
dilated coronary sinus of the heart. The anteropos-
terior size of the coronary sinus is 57 mm. Vena azy-
gos is absent. Moreover, the left superior intercostal
vein connects with the accessory hemiazygous vein,
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PucyHoOK 2. Tonorpadis Ta mopcosioria cepus Ta MaricTpasbHUX CYAUH Y NALiEHTKU 3 reTepoTaKciclo

A-C: Ao - BucxigHa aopTta; RCA — npaBa kopoHapHa apTepis; LV — niBuii winyHo4ok; LA — niBe nepencepas; RVOT -
BUXiIOHWI TPaKT NpaBoro wnyHouka; SVC — BepxHs NopoxXHUCTa BeHa; RV —npasuin winyHo4ok; DA — Hu3xigHa aopTa. B: Ko-
pOHapHUin cuHyC (Sinus) po3wupennii. C: BepxHsa nopoxHucTa BeHa (SVC) poaTtawoBaHa 3niea; LSIV, niBa BepxHs Mixpeb-
poBa BeHa. Po3TaluyBaHHA eMOOiB (KOBTi CTPINKW) y IErEHEBUX apTEPIfAX.

D: JlokanbHa MmilkonogibHa aHeBpuama (AAN) i3 KanbUUMHOBaHNUMMK BRsiLLKaMKM Ha CTiHKaxX (MoMapaHyeBa CTpinka).

E—H: kopoHanbHe (ppoHTanbHe) KT i3 KOHTpaCTHUM NigcuneHHam oeMoHCcTpye E-F — atnnoBe niBe nonoXeHHs BEPXHbOI
NOPOXHUCTOT BeHU (SVC) (4epBOHI CTPINKK); TUMOBE NOJIOXEHHS BUCXiAHOT aopTh (A0A) 3 6paxiouedanbHM CTOBOYpPOM
(BCT), aka noainaetbcs Ha npasy nigkno4mnyHy aptepito (RSA) i npaBy 3aranbHy coHHy apTepito (RCA); i nisa nigknio4myHa
aptepia (LSA). G: Tonorpadis cepus 36epexeHa. Ao — BucxigHa aopTa, LV — niBuii winyHo4vok, PT — nereHeBuii ctoBOYp.
HaagHicTb ManbpoTaLii: npaBopy4 po3TalloBaHi neTni ToHKOoi kuwwku (Sl), 3niBa — Bciei ToBCTOI knwku (LI). E-H: npaBo-nisa
iHBEpPCIisi BHYTPILLHIX OpraHiB y YepeBHii NOPOXHUHI. CepeanHHe po3MillleHHs nediHky (L) i npaBobivHe wnyHka (St).

A — aopTta, RA — npaBe nepeacepas, LA — nise nepencepas, LPA — nisa nereneBa aptepis, 1B — nereHesa BeHa. J1iBOCTO-
poHHi BepxHs (SVC) i HxKHS (IVC) NOPOXHUCTI BEHWM NO3HAYEHI YHEPBOHMMU CTPINIKAMM.

Figure 2. Topography and morphology of the heart and main vessels in patient with heterotaxy syndrome
A-C: Ao, ascending aorta; RCA, right coronary artery; LV, left ventricle; LA, left atrium; RVOT, right ventricle outflow tract;
SVC, superior vena cava; RV, right ventricle; DA, descending aorta. B: coronary sinus (Sinus) is dilated; C: superior vena

cava (SVC) is located to the left, LSIV — left superior intercostal vein. The location of the pulmonary emboli (yellow arrows)

in the pulmonary arteries.

D: local saccular aneurysm (AAn) with calcified plaques on the walls (orange arrow).

E—H: coronal (frontal) CT with contrast enhancement demonstrates E-F — the atypical left position of the superior vena
cava (SVC) (red arrows); the typical position of the ascending aorta (AoA) with brachiocephalic trunk (BCT or Innominate
artery), which is divided into the right subclavian artery (RSA) and the right common carotid artery (RCA); and the left sub-
clavian artery (LSA). G: the topography of the heart is preserved. Ao, ascending aorta; LV, left ventricle; PT, pulmonary trunk.
Presence of malrotation: loops of the small intestine (Sl) are located on the right, and the entire large intestine (LI) is located
on the left. E-H: right-left inversion of viscera in the abdominal cavity: midline liver (L) and right-sided stomach (St).

A — aorta; RA - right atrium; LA — left atrium; LPA — left pulmonary artery; PV — pulmonary vein. Left-sided superior (SVC)

and inferior (IVC) venae cavae are marked with red arrows.

XKYETbCSl Oe3nocepeaHbO B HalliBHemnapHy BeHy. JliBa
BEpXHS MixkpebepHa BeHa Bragae 0e31mocepeIHbO Y BEpX-
HIO TIOPOKHUCTY BEHY, po3TallloBaHy 371iBa. HxkHS 110-
POXXHMCTA BEHa 3 yciMa BiadizaMu po3TallloBaHa 3J1iBa
Bil aOpTH 1 Ma€ TMIeperuH y BHYTPilLIHbOIIEUiHKOBOMY Cer-
MEHTI; HajmiadparMaabHUI CETMEHT PO3IIMpPEeHUit 10 42
MM i BMaga€ B KOpPOHApHWUI cuHyc. TakuM UYMHOM,
001Bi NOPOXHMCTI BEHU BIIaIal0Th Y 3HAYHO PO3IIMpe-
HUW1 KOPOHApHUI cUHYC (Y HOPMi BOHH BITamalOTh OKpe-
MO B MpaBe Mepeacepiasi uepe3 OTBip BEepXHbLOI Ta
HUKHBOI MTOPOKHUCTUX BeH) (puc. 3).

3. IpynHa yacTMHa aOpTH pO3TallloBaHa 3/1iBa Bif IPyaHO-
ro Bigjily xpe0OTa i, IK 3a3BrYail, OMYCKAETLCS 10 cepe-

which continues directly in the hemiazygous vein.
The left superior intercostal vein drains directly
into the superior vena cava located on the left. The
inferior vena cava with all the parts is located to the
left of the aorta and has kinking in the intrahepat-
ic segment; the supradiaphragmatic segment is
dilated to 42 mm and drains into the coronary
sinus. Thus, both venae cavae drain into a signifi-
cantly dilated coronary sinus (normally, they drain
separately into the right atrium at the superior et
inferior venae cavae orifice) (Fig. 3).

3. The thoracic aorta is located to the left of the
thoracic spine, and descends towards the midline,
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PucyHok 3. Komn'totepHa Tomorpadia-aHriorpacia 060x NopoXHMCTUX BEH, L0 BNAJaOTh Y 3HAYHO PO3LIK-

pPeHU KOPOHapHUMN CUHYC

A — KOpOHapHWi cnHyc (Sinus) po3wmnpeHunii; B — HXHA nopoxHucTa BeHa (IVC) po3TawoBaHa 3niea, C — neperviH (kosTa
NiHIA) HWKHBOT NOPOXHUCTOT BeEHU (IVC) y BHYTPILLHbOMEYIHKOBOMY CErMEHTI 3 PO3LUMPEHHAM Y HagdiadparmManbHOMY
cermeHTi; D — cenegiHkoBa apTepis (SpA) i nisa wnyHkoBa apTtepia (LGA) nigHimaloTbes eanHum ctobypom (CT) Big,
yepeBHoi aopTu (A); E — 3aranbHa nedviHkoBa apTepis BiAX0AWTb Bif, BEPXHbOI 6pukoBoi apTepii (SMA).

Figure 3. Contrast-enhanced CT scans of the both venae cavae drainage into a significantly dilated coronary sinus
A — coronary sinus (Sinus) is dilated. B — inferior vena cava (IVC) is located on the left. C — kinking (yellow line) of the inferior
vena cava (IVC) in the intrahepatic segment with dilation in the supradiaphragmatic segment. D — splenic artery (SpA) and
left gastric artery (LGA) rise as a single trunk (CT) from the abdominal aorta (A). E — Common hepatic artery arises from the

superior mesenteric artery (SMA).

JUHHOI JiHii. HeTunoBo HMXHSI MOPOXHMUCTA BeHa
po3TalloBaHa 3JiBa BiJl yepeBHOI aopTu. OCcOOIUBOCTI
TiIOK YepeBHOI aopTH: Ceie3iHKOBa apTepis Ta JiiBa
IIUTYHKOBA apTepisl BiAXOASITh ONUMHUM CTOBOYpPOM Bif
YepeBHOI a0pTH (B HOPMI TIEPIIOIO TiJIKOIO YepeBHOI
AOPTHU € YepeBHUI CTOBOYp, SIKWI CKIIaJA€EThCA i3 3a-
TaJIbHOI MEYiHKOBOI apTepii, JiBOi IITYHKOBOI apTepil
Ta ceJIe3iHKOBOI apTepii). 3arajabHa NeYiHKOBa apTepis
HETUIIOBO BiIXOAUTH BiJl BEPXHbOI OPUXKOBOI apTepi.
4. IllnyHoK po3raioBaHuii cripaBa. [IpucyTHsS Maib-
poTallist KUIIKiBHUKA: TIET/Ti TOHKOT'O KUIIKiBHUKA PO3-
TalllOBaHi TOBHICTIO CpaBa, TOBCTUM KUIIKiBHUK —
3niBa. LleHTpajibHe po3TalllyBaHHSI KOPOTKOI i ALLLTyH-
KOBOI 3aJI03M1.
5. ITleuinka posralroBaHa JiBOOIYHO-LEHTPAILHO,
JKOBYHMIA MiXyp Ma€ JIiBOOIYHMI HANpsSMOK Tija 10
BOPIT MNEYiHKU.
6. INouicruieHis 3 TpaBoOOIYHUM PO3TAILYBAHHIM YKC-
JICHHMX CeJIe3iHOK ([IeB’SITh Y MOJIi CKaHYBaHHSI).
7.Y nmpaBiii JereHi BiICYTHSI TOPM30HTAIbHA 1IiIMHA,
ajie HagBHI TPYM YaCTKOBiI OpOHXM (BepxHili, cepenHiii
Ta HUKHI). JIiBa JlereHst MiCTUTb KOCY IIIJIMHY Ta IBa
YaCTKOBUX OpOHXU (BEepxHiil Ta HUXKHII) (puc. 4).
JoaaTkoBO Bi3yai3oBaHO JIOKaJbHY aHEBPU3MY J1y-
M a0pTU Ha (POHI aTEPOCKICPOTUIHMX 3MiH.

as usual. Atypically, the inferior vena cava is located to
the left of the abdominal aorta. Features of the
branches of the abdominal aorta: the splenic artery
and the left gastric artery arise as a single trunk from
the abdominal aorta (within the norm, the first branch
of the abdominal aorta is the celiac trunk which con-
sists of the common hepatic artery, left gastric artery
and splenic artery). The common hepatic artery arises
atypically from the superior mesenteric artery.

4. Stomach is located on the right. Presence of malro-
tation of the intestine: loops of the small intestine are
located entirely on the right, and the large intestine is
located on the left. The short pancreas has a central
position.

5. Liver has a left-central position, and the gallbladder
has a left-side direction towards the porta hepatis.

6. Polysplenia with the right-sided location of multi-
ple spleens (nine in the scan field).

7. The right lung does not have a horizontal fissure but
three lobar bronchi (superior, middle, inferior). The
left lung has an oblique fissure and two lobar bronchi
(superior and inferior) (Fig. 4).

Additional findings of a local aneurysm of the aortic
arch against the backdrop of atherosclerotic changes
were found.
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PuUcyHoOK 4. KT-sisyanizauis cuHapomy reteporakcii

A-D: akcianoHe KT 4epeBHOT NOPOXHUHU 3 KOHTPACTYBaHHSM. |HBEPCid BHYTPILLHIX OPraHiB YepeBHOI MOPOXHUHNW: Ce-
penHbOo-NiBOCTOPOHHE MOJTOXEHHS neydiHku (L), )XoB4YHUI Mixyp 3 kameHeM (C), npaBobidyHe NOoSIOXEHHS WwyHka (St). Ha-
SIBHICTb ManbpoTaLlii: NpaBopy4y po3TaLLOBaHi NeT/i TOHKOI kK1Lwku (SI) (NpaBOCTOPOHHS MOPOXHS (Je) i knyboBa kuLika),
niBOPYyY — BECb TOBCTUN KMLLKIBHUK (LI). LleHTpanbHe po3TallyBaHHS (MOMapaH4yeBa CTpifika) KOPOTKOI NiaLLIyHKOBOI 3a0-

3u (P) 6ina gBaHaguaTunanoi kuwku (D).

C—-D: BepxHs 6pmxosa apTepisa (SMA) BiaxoOouTb Bif, YepeBHOI aopTu. HMXHSA NOPOXHMCTa BeHa (4epBOHA CTpisnka) Bidy-
anisoBaHa 3niea Big, aopTu. NpaBa HMPKOBA BEHA (CUHI CTPINKK) BNaAA€ B HMXXHIO MOPOXHUCTY BeHy. K, H1pka; Sp, ce-

nesiHka.

E: kopoHanbHe KT opraHiB rpyaHoi KNiTkM Ta YepEeBHOI MOPOXHUHM 3 KOHTpacTyBaHHAM. HuaxigHa aopTta (DA) po3TawoBaHa
3niBa Big xpebeTta. Po3TawyBaHHS eMO0NiB ()KOBTi CTPINKK) y nereHeBux aptepisx. Kinbka cenesiHok (3eneHi CTpinku)

CBig4aTb NPO MOJICMNIEHII0.

F — caritanbHa Ta G — KOpoHanbHa PeKOHCTPYKLUIA KT opraHiB rpygHoi KniTku («nereHese» BikHO). BipycHa nHeBmMoHis CO-
RADS 5. MNMapeHxiMa 060X NereHb Mae MHOXMHHI «MaTOoBi» MOMYTHIHHSI 3 TEHAEHLIEIO [0 KOHcoMiaauii (mnoMmapaH4yeBi
cTpinkn). Koca winvHa npaeoi nereHi obMexeHa Y4epBOHUMU NiHIIMU; Kifibka CenesiHoK (3eNeHi kona).

Figure 4. (T visualization of heterotaxy syndrome

A-D: axial CT Contrast-enhanced CT of the abdomen. Inversion of viscera in the abdominal cavity: middle-left position of the
liver (L), gallbladder with gallstone (C), the right-sided position of the stomach (St). Presence of malrotation: loops of the small
intestine (SI) are located on the right (right-sided jejunum (Je) and ileum), and the entire large intestine (LI) is located to the left.
Central location (orange arrow) of the short pancreas (P) near duodenum (D).

C-D: superior mesenteric artery (SMA) arises from the abdominal aorta. The inferior vena cava (red arrow) is detected on the
left of the aorta. The right renal vein (blue arrows) drains to the inferior vena cava. K, kidney; Sp, spleen.

E: coronal CT Contrast-enhanced CT of the chest and abdomen. The descending aorta (DA) is located to the left of the vertebral
column. The location of the pulmonary emboli (yellow arrows) in the pulmonary arteries. Multiple spleens (green arrows) attest to

polysplenia.

F — sagittal and G — coronal reconstructions of the chest CT (lung window). Viral pneumonia CO-RADS 5. The parenchyma of
both lungs has multiple «ground glass» opacities with a tendency for consolidation (orange arrows). The oblique fissure of the

right lung is limited by red lines; multiple spleens (green circles).

OBI'OBOPEHHA

[Ipe3eHTOBaHMIT BUIANIOK OIUCYE HE3BUIHE ITOETHAHHS
JKMTTEBO-3aTPO3JIMBOIO CTaHY — MAaCHUBHOI TPOMOOEM-
0oJtii JlereHeBO1 apTepii, MPUPOIKEHUX Bajl Ta aHEBPU3-
MU nyru aoptu. o BiKy 62 poOKiB Malli€eHTKa He 3Hajia
nOpo aHOMajbHE PO3MIlEHHS IesIKMX BHYTPILIHIX Op-
TaHiB, 1110 MOXKe CBiTUUTH MPO 0€3CUMITTOMHUIA MIEPeOir.
CyKynHiCTh OMMCaHUX Tomorpago-aHaTOMIYHUX 3MiH:
HETUITOBE pO3TalllyBaHHSI OpraHiB 4epeBHOI MOPOXKHU-
HU, JIIBOCTOPOHHE PO3MillIeHHSI MOPOXHMUCTUX BEH,
MaJibpoTallis Ta HETUIIOBE BiIXOMXKEHHS BicLEepalbHUX
rijoK abaoMiHAJbHOI AOPTU iCTOTHO BILIMBAIOTh Ha JIi-
KyBaJIbHy TaKTUKY TalliEHTa, OCOOJMBO MPU Xipypriu-
HUX MaHIMyJIsILisIX.

DISCUSSION

The presented case describes an unusual combina-
tion of life-threatening conditions — massive pul-
monary embolism, congenital defects and an aor-
tic arch aneurysm. Before the age of 62, the female
patient did not know about the abnormal location
of some internal organs, which may attest to an
asymptomatic run. The totality of described
topography-anatomic changes: left-sided location
of venae cavae, atypical location of abdominal
organs, malrotation and atypical rise of visceral
branches of the abdominal aorta have a significant
impact on treatment tactics, surgical interventions
in particular.
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TunoBUMU TSI CUHAPOMY TE€TEPOTAKCIi € «CepeIUuHHE»
po3TallyBaHHS MEYiHKW Ta JUCKOPAAHTHE PO3MIllICHHS
nuryHka [8]. KowmmekcHa ominka KT 300pakeHb manma
3MOTry Bepu(]iKyBaTu 3MiHEHe pOo3TalllyBaHHSI OpPTaHiB ue-
PEBHOI TIOPOXKHWHU: JIiBOOIYHO-IIEHTPAJIbHE PO3TalIly-
BaHHSI TIEUiHKU Ta XXOBYHOTO Mixypa, KOPOTKa MidIIyH-
KOBa 3aJ103a, IpaBo0iYHe po3TalllyBaHHS LILJTyHKA, Majlb-
poralisi KMIIKiBHUKA, ToJicruieHia. IneHTudikoBaHi
YHCJIEHH] YaCTKU CeJIe3iHKM [3] Ta KopoTKa MiAIIUTyHKOBa
3aj103a [9] € TMMOBUMU JISI CUHAPOMY MOJiCIIeHi1 (abo
i3oMepii JtiBoro nepencepas) [10]. I1pu momicrureHii HIK-
HsI MOPOXHUCTA BeHa 3a3BUYall IIEpEPUBAETHCS 3 HElap-
Hoto BeHoro [8]. HaroMicTb MM igeHTH(iKyBaaud IOB-
HICTIO JIIBOCTOPOHHI BEPXHIO Ta HUXKHIO TTOPOXKHUCTI BE-
HU, SIKi HETUIIOBO BIAJAal0Th Y PO3LIMPEHUI KOPOHAPHUIA
cuHyc. JAnnarailis KOpOHapHOTO CUHYyca XapaKTepHa JJIst
JIIBOOIYHOT BepXHBO1 MOPOXKHUCTOI BeHU [11]. Hackinbku
HaM BiIOMO, paHillle B JiTepaTypi He MOBiAOMJISIOCS TIPO
TaKe aHEBPU3MAaTUYHE PO3IIMPEHHS KOPOHAPHOTO CUHY-
ca. KpiM Toro, BUSIBIEHO JIiBOCTOPOHHE PO3TAIITyBaHHS
BEpXiBKM ceplsl Ta MOp(OJIOriYHO TpaBWIbHI JiBi Ta
npaBe TMepeacepas Ta IMepeacepis, 110 BUKJIIOYAE
JIiBOOIYHY i30Mepito. BusiBieHO BigxomKeHHsI3arajabHOl
MEeYiHKOBOI apTepii Bi BEpXHbOI OpMKOBOI apTepil, MOIii
YEepeBHOTO CTOBOypa Ha CeJIe3iHKOBY apTepilo Ta JIiBY
LIUTYHKOBY apTepito. JliarHocToBaHi aHATOMi4Hi BapiaHTU
Bifainy uepeBHOro CToBOypa Ta BiIXOMKEHHS ME4YiHKO-
BUX apTepiii 3a Michel’s BIIMBaTUMYTh Ha TAKTUKY MTPO-
BEeIIEHHS aOmoMiHaibHOI Xipyprii. OnucaHi 3MiHU M-
TBEPIKYIOTh TBEPIKCHHS IIPO XapaKTePHIiCTh CEPIIEBO-
CYIMHHIX aHOMAaJTi#1 IUTsT CHHAPOMY TeTepoTakcii [8]. Bu-
coka BapiaOelbHICTh aHOMaJili 3yMOBIIOE YMCIEHHI
nyoikalii, sKi pi3HATbCSA MixX aBTopamu [3, 4, 9, 12].

BHUCHOBKU

CuHIpOM TeTepoTakcil — piAKiCHUI cTaH, SIKMI MOXe
npotikatu 6e3cumnToMHo. KomrnekcHa oninka KT-300-
paxxeHb CIIpUsi€ Bepuikallii He1iarHOCTOBAaHUX BPOIKEe-
HUX aHoMmaniii. CBoeyacHe po3Ii3HaBaHHSI BPOIKEHNX
aHOMaJIiil y 3arpo3JMBUX JUISl XKUTTSI CTaHaX Ma€ CTaTu
KypCOM JIiaTHOCTMYHUX Ta OOEPEeXHUX BTPYYaHb LIS
3MEHIICHHS MOJAJIbIINX YCKIIaTHEHbD.

®diHaHcyBaHHA

HocnimkeHHs (piHaHCYEThCS B paMKax IJIAHOBOI HAyKO-
BO-JIOCJIiIHOI poOOTH Kadeapu HOPMabHOI aHATOMil,
JIepkaBHU peectpauiitnuii Homep 0120U002129.

Mopsiku

Xouemo noasgkyBatu 30poitHuM CunaMm YKpaiHu 3a 3a-
Oe3MneyeHHs Hallloi Oe3MeKM ITi yac MiAroTOBKU 1[bOTO
pyKomucy

Typical of heterotaxy syndrome are «midline»
liver and discordant stomach bubble [8]. A com-
prehensive assessment of CT scans helped verify
disordered abdominal organ arrangement: left-
central location of the liver and gallbladder, short
pancreas, right-sided location of the stomach,
malrotation of the intestine, polysplenia.
Identified multiple spleens [3] and short pancreas
[9] are typical of polysplenia syndrome (or left
atrial isomerism) [10]. In polysplenia, inferior
vena cava is usually interrupted with v. azygos [8].
Instead, we have identified completely left-sided
superior and inferior venae cavae, which atypical-
ly drain into the dilated coronary sinus. Dilatation
of the coronary sinus is typical for the left-sided
superior vena cava [11]. To our knowledge, such
aneurysmatic dilatation of the coronary sinus has
not been previously reported in the literature. In
addition, the left-sided location of the apex of the
heart and morphologically correct left and right
atria and auricles have been discovered, which
excludes left isomerism. We have detected the ris-
ing of the common hepatic artery from the superi-
or mesenteric artery, the division of the celiac
trunk into the splenic artery and the left gastric
artery. The diagnosed anatomic variants of celiac
trunk division and the rise of hepatic arteries under
Michel’s will impact the tactics of abdominal sur-
gery. The described changes support the statement
that cardiovascular abnormalities are characteris-
tic of heterotaxy syndrome [8]. High variability of
anomalies stipulates for multiple publications by
different authors [3, 4, 9,12].

CONCLUSION

Heterotaxy syndrome is a rare condition, which may
have an asymptomatic run. A comprehensive assess-
ment of CT images promotes verification of undiag-
nosed congenital anomalies. Prompt recognition of
congenital anomalies in life-threatening conditions
should be the course of diagnostic and cautious
interventions to reduce further complications.
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