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PE3IOME

ean ucciaenoBanusi. OO6CyIUTH BOBMOKHOCTH KOMITBIOTEPHON TOMOTpaduu ¢ KOHTPACTH-
pPOBaHHEM Yy HOBOPOXKICHHBIX C TMOJO3PEHUEM Ha BPOXKICHHBIC MMOPOKU PA3BUTHUS Cepied-
HO-COCYIIMCTOM CHCTEMBI M JieTKHX. MaTrepuaJibl U MeToabl. [IpeacTaBieHo KIMHUYECKOE
HaOJII0IeHNEe HOBOPOXKIACHHOW € PEIKUM COYETAaHHEM MOAKOBOOOPA3HOTO JIETKOTO C CHHAPO-
MOM THIIOIIJIA31UU JIEBBIX OTACIIOB Ceplla, TUIOIUTa3uell U MHTPaIo0apHON CeKBeCTpanuen
MIPaBOTO JIETKOTO, aHOMAJIMEH CHCTEMHO BEHO3HOTO BO3BpaTa, aHOMAIINeH BITaJIeHHS TIEYeHOU-
HBIX BeH. Pe3yabTarbl. KomnbroTepHast Tomorpadus ¢ BHyTpUBEHHBIM KOHTPACTHPOBAHUEM
MO3BOJISICT 32 OIHO MCCIICAOBAaHNE BU3YaIM3UPOBATh aHATOMHIO CJIOYKHOTO BPOXKJIEHHOTO TMO-
poKa cepra, MOATBEPAUTh HaNu4uue OpoHxonerodnoi anomanuu. Qocy:xaenue. [Tonkosoo-
OpasHoe JIeTKoe — 3TO penKas BpOXKIeHHAs aHOMAIUs, TIPY KOTOPOH MMeeTCs MapeHXxuMaTo-
3HBIN TIEeperieeK MeX /Iy HIDKHUMHU OT/eNIaMH JIETKHUX, PACIONaratoliics KIepeau OT aOpThI
¥ 1103311 JIEBOTO JKeNyI04YKa Cep/Ilia, COAEP KAl OPOHXUANBHBIC U COCYAUCTBIC CTPYKTYPHI.
Ora aHomalus BIepBble Oblia onucaHa B 1962 ronay. M Bcero mopsigka 50 ciydaeB BO BceM
MHUpE ObUIA 3apEeTUCTPUPOBAHBI B JUTeparype. B OONBIIMHCTBE OMHCAHHBIX CIydaeB IOJ-
KOBOOOpa3HOE JIErKOE COYETAeTCs C CHHIPOMOM sATaraHa WM BEHOJIOOAPHBIM CHHIPOMOM.
CHHIpOM siTaraHa XapaKTepH3yeTCsi aHOMAIIbHBIM BEHO3HBIM BO3BPATOM U3 MPABOTO JIETKOTO
B HW)KHIOIO TIONTYIO BeHY. 3aKio4yeHue. J[aHHOE KIMHUYECKOE HAOIIOACHNE JEMOHCTPUPYET
BO3MOXKHOCTH TOCTHaTanbHOro oocienosanus (KT, mpsimast anrnorpadus) B paclio3HaBaHUU
penyaifiero mopoxa pa3BUTHS JIETKUX U CEep/Illa — THITOIUIA3HH JIEBBIX OTIENIOB Cep/lia C I'H-
noria3ueil 1 MHTpato0apHOi CeKBeCTpaIei IpaBoTo JIETKOT0, aHOMAIHEH CHCTEMHO BEHO3-
HOTO BO3Bpara, aHOMaJlMel BMAJCHUS MEUYCHOYHBIX BEH, YAaCTOTa BCTPEYAEMOCTH KOTOPOTO
cocrapnseT 1-3 ciydas Ha 100 000 HOBOPOXKIEHHBIX.
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KaroueBbie cjioBa: KOMIIBIOTCPHAsA TOMOl"pa(bI/IH, HO,I[KOBOO6paSHOC JICTKOC, CCKBCCTpALUA
JICTKOI'0, CHHAPOM T'HIIOIIa31UHU JICBBIX OTACJIOB CepALa.

s yumuposanus: 3asepza B.M., Kosznosa II.B., Mawenxo H.A. Bopwegeykas A.A.,
Ipexos E.B., Borxosa FO.B., Tpyganos I E. Knunuueckuti ciyyail: peOKutl Co4emaHnublii NOpoK
Pazsumust «HOOKOBOOOPA3HOE Jle2KOey, CEKBECMPAyUsl 1e2K020 U CUHOPOM SUNONLA3UL TIebIX
Kamep cepoya. Poccutickutl scypHan nepconanusuposannol meouyursl. 2023;3(1):132-138.
DOI: 10.18705/2782-3806-2023-3-1-132-138.

A RARE CONSTELLATION OF HORSESHOE LUNG
WITH LUNG MALFORMATION AND HYPOPLASTIC
LEFT HEART SYNDROME: A CASE REPORT

Zaverza V. M., Kozlova P. V., Mashchenko I. A., Borshevetskaya A. A.,
Grekhov E. V., Volkova Yu. V., Trufanov G. E.

Almazov National Medical Research Centre, Saint Petersburg, Russia

Corresponding author:

Zaverza Victoria M.,

Almazov National Medical Research Centre,
Akkuratova str., 2, Saint Petersburg,
Russia,197341.

E-mail: vzaverza@yandex.ru

Received 10 February 2023; accepted
28 February 2023.

ABSTRACT

Introduction. The aim of the paper is demonstrating the possibilities of CT angiography in
newborns with suspected combinations of a congenital heart defect and pulmonary malfor-
mations. Materials and methods. The article presents a clinical case of a rare constellation
of horseshoe lung with hypoplastic left heart syndrome, right lung hypoplasia and intralobar
pulmonary sequestration of the right lung. Results. Contrast-enhanced computed tomography
is mandatory in visualization of rare complex congenital heart and bronchovascular anomaly.
Discussion. Horseshoe lung is a rare congenital anomaly of childhood in which the caudal
and basal segments of the lungs are joined together anterior to the aorta and behind the left
ventricle. This anomaly was described for the first time by Spenser in 1962. Horseshoe lung
is often associated with unilateral lung hypoplasia, most commonly involving the right lung,
and can occur in conjunction with scimitar syndrome, which includes hypoplasia of the right
lung, abnormal right pulmonary venous return, and abnormal arterial supply to the right lung.
Conclusion. Presented case report demonstrates current postnatal examination possibilities
(CT, angiography) in the diagnostics of a rare congenital heart and bronchovascular anoma-
ly — hyperplastic left heart, intralobar pulmonary sequestration of the right lung, anomalous
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venous return, anomalous hepatic venous drainage. The incidence of this disorder is approxi-

mately 1-3 per 100 000 births.

Key words: congenital heart defect, congenital lung malformation, horseshoe lung, hypopla-

sia, intralobar sequestration.
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INTRODUCTION

Horseshoe lung is a rare congenital anomaly of
childhood in which the caudal and basal segments of
the lungs are joined together anterior to the aorta and
behind the left ventricle (Fig. 1). This anomaly was
described for the first time by Spenser in 1962 [1].
Horseshoe lung is often associated with unilateral lung
hypoplasia, most commonly involving the right lung,
and can occur in conjunction with scimitar syndrome,
which includes hypoplasia of the right lung, abnormal
right pulmonary venous return, and abnormal arterial
supply to the right lung [2]. Horseshoe lung may also
be diagnosed in very rare cases in combination with
intralobar pulmonary sequestration, i.e. the situation
in which a segment of lung parenchyma is not con-
nected to the tracheobronchial tree. Other associations
have also been reported, including various congenital
heart defects, or foregut anomalies, that is why clini-
cians should be aware of associated birth defects and
perform proper diagnostic evaluation in each case [3].

CASE REPORT

We report a rare case of a constellation of horseshoe
lung with hypoplastic left heart syndrome, right lung
hypoplasia and intralobar pulmonary sequestration of
the right lung.

A full-term girl was born with a body weight of 3
170 g and Apgar score of 7/8. Her mother was diag-
nosed with gestational diabetes. The prenatal US-di-
agnosis of a fetal congenital heart defect was made: a
hypoplastic left heart syndrome, multiple ventricular
septal defects, single atrium, an anomaly of the sys-
temic venous return. A single umbilical artery was also
revealed. The diagnosis of a ductus-dependent congen-

ital heart defect was confirmed on echocardiography
after birth: hypoplastic left heart syndrome (hypoplasia
of the left ventricle, hypoplasia of the mitral and aortic
valves, hypoplastic aortic arch, coarctation of the aorta
(fig. 2 a, b), ventricular septal defect. The patient was
examined by a cardiologist and prescribed with prosta-
glandin infusion (Alprostan 30 ng/kg/min).

Figure 1. Horseshoe lung. A CT scan (axial
view; lung window) shows an isthmus of

the pulmonary tissue between the left and
right lungs located to the front of the aorta
and behind the left atrium and containing
bronchi and vessels

Contrast-enhanced chest CT scan was performed on
the 2 day after birth using a 128 slice CT scanner (Sie-
mens Somatom Definition) demonstrating a congenital
lung malformation in the form of horseshoe lung (fig.
3a, b) in combination of right lung hypoplasia and pul-
monary artery hypoplasia (fig. 4a).

In addition, intralobar sequestration involving the
entire right lower and right middle lobe was revealed
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with a large aberrant artery of 2.5 mm in diameter
branching from the abdominal aorta proximal to the
celiac trunk (fig. 4c). Pulmonary angiography con-
firmed CT findings and showed that the left branch of
the pulmonary artery was up to 3-3.5 in diameter and
supplied all left lung. The right lobar pulmonary ar-
tery was 2 mm in diameter and supplied the right upper
lobe, while the right lower and middle lobar arteries
were supplied by a large vessel of 3.5 cm in diameter
branching from the abdominal aorta at the level of the
celiac trunk (fig 5a, b). The pulmonary sequester had
its own vein draining into the atrium.

Figure 2. CT scans (axial and sagittal views,
soft tissue window, MIP reconstruction
technique). Hypoplastic left heart
chambers (left ventricle and atrium are
undersized, mitral valve hypoplasia) are
visualized (a). Preductal coarctation of

the aorta, patent ductus arteriosus and
contrast enhancement of the descending
aorta as a result of a ductal-dependent
congenital heart defect (b)

Due to worsening of the child’s condition, she was
put on mechanical ventilation on the sixth day of life.
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On the tenth day of life, based on clinical and diagnos-
tic data, the Norwood procedure with ligation of the
vessels of the intralobar sequestration was performed.
However, during the postoperative period the child’s
condition was unstable because of severe myocardial
insufficiency while on therapy with subtoxic doses of
inotropic agents and vasopressors, and she died on the
eleventh day of life.

Figure 3. CT scans (axial view, lung window,
MinlIP reconstruction technique). Horseshoe
lung with deviation of the tracheal
bifurcation to the right due to the right

lung hypoplasia (a). The left main bronchus
passes through the parenchymal isthmus.
The isthmus of lung tissue is situated at the
level of the lower pulmonary regions and
contains vessels and bronchi (b)

DISCUSSION

Constellations of various congenital malfor-
mations of the heart and the lungs is most likely a
result of prenatal exposure to certain unfavorable
factors during the early stage of pregnancy (about
3—-4 weeks of gestation) [4]. This exposure results
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in impaired development of the bronchial tree lead-
ing to pulmonary sequestration, and congenital heart
defects. The results of animal studies suggest that
some congenital malformations of the lung may be
due to specific gene mutations as lung morphogene-
sis is regulated by various hormones, growth factors,
and transcription factors [5]. In most of the case re-
ports published, horseshoe lung was associated with
right lung hypoplasia [6], and scimitar syndrome [7].
In our case, the girl had anomalies of the systemic
venous return. From an accessory hemiazygos vein,
the left-sided accessory superior vena cava, and the
vein from the left liver lobe her blood drained into
a dilated coronary sinus (Fig. 4b). The anatomy of
the pulmonary veins was abnormal, and there was c

a single collector behind the posterior atrial wall so

that the blood got into the common atrium. Another Figure 4. CT scans (a, b — soft tissue
specific feature of our case was that hypoplastic left window, MIP reconstruction technique;
heart syndrome was accompanied by concomitant ¢ — Volume Rendering Technique).

lung malformations resulting in severe respiratory Hypoplastic right pulmonary artery, which
failure and a higher potential risk for infections due has an anomalous pathway, supplies

to intralobar sequestration. the right upper lobe (a, b). Anomalous
pulmonary venous drainage is seen (b) with
an accessory vessel branching from the
abdominal aorta and supplying the right
lung sequestration (c)

CONCLUSION

In newborns with suspected combinations of a con-
genital heart defect and pulmonary malformations,
contrast-enhanced chest and upper abdominal CT an-
giography is appropriate imaging modality as it permits
multiplanar reformatting and three-dimensional recon-
structions, and allows obtaining information about
potential congenital vascular anomalies involving the
thoracoabdominal aorta and major veins. During the
systemic arterial phase, special attention should be paid
to the presence of:

1) anomalous vessels branching from the de-
scending aorta or the proximal abdominal aorta, which
might indicate a pulmonary sequestration.

In additional to the arterial phase, the diagnostic im-
aging algorithm in such cases should include the use of
the venous phase of contrast-enhanced-computed-to-
mography of the chest and upper abdomen to assess
the presence of:

1) anomalous systemic venous return;

1) partial anomalous pulmonary venous return;

2) vascular anomalies of the hepatic veins.

The use of the proper imaging strategy will ensure
urgent diagnosis and timely surgical treatment in neo-
natal patients with rare combinations of congenital car-
diac and pulmonary defects.
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Figure 5. Pulmonary angiograms
demonstrate a hypoplastic right pulmonary
artery supplying the right upper lobe (a).

A large vessel branching from the
abdominal aorta and supplying the right
lung sequestration is visualized (b)
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