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Abstract

Combinations of multisystem congenital anomalies have been frequently reported. However, this article presents a rare 
combination of congenital anomalies affecting the cardiovascular system, lungs, and kidneys in a neonate, which was detected 
through a computed tomography exam. The authors conducted a comprehensive search of the English literature and found no 
previous reports of such a combination in online literature.
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Abbreviations: CA: Congenital Anomalies; CCAM: 
Congenital Cystic Adenomatoid Malformation; CECT: 
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Introduction

Congenital anomalies (CAs) are defined as structural 
or functional abnormalities present at birth [1]. These 
anomalies can affect a single organ or system, or they 
may involve multiple organs or systems. One well-known 
combination of multisystem congenital anomalies is the 
VATER Association, which includes a combination of three 
or more defects involving the vertebrae, anorectal area, 
tracheoesophageal fistula, and renal system [2]. In this 

article, the authors present a rare combination of congenital 
anomalies that does not fall under the VATER Association and 
has not been previously reported in English online literature.

Case Presentation

A 7-day-old neonate presenting symptoms of congestive 
heart failure was referred to the radiology department for a 
chest computed tomography (CT) scan to assess potential 
congenital cardiovascular anomalies. The patient underwent 
a contrast-enhanced computed tomography (CECT) scan 
using a 128-slice Siemens CT scanner. The obtained images 
revealed an interrupted aortic arch (IAA) located distal to 
the origin of the left subclavian artery, classified as type A 
(Figure 1). The descending aorta was visualized continued 
to a large patent ductus arteriosus (PDA) originating from 
the dilated pulmonary trunk (Figure 2). Additionally, a 
ventricular septal defect was identified (Figure 3).
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Figure 1: Cardiac CT, VRT reconstructed images; (A-anterior view): Aorta (AA) arising from left ventricle with normal branching 
of aortic arch. Interruption of aorta is noted distal to the origin of left subclavian artery. Pulmonary artery (PA) appears dilated. 
(B-posterior view): Descending aorta (DA) is opacified via large patent ductus arteriosus (PDA) from the pulmonary trunk. 
Right and left pulmonary arteries are also seen in this view (RPA and LPA).

Figure 2: Axial CT image: patent ductus arteriosus 
(asterisk) between the pulmonary trunk (PT) and 
descending aorta (DA).

Figure 3: Contrast enhanced chest CT, axial view, and 
mediastinal window: Abnormal communication (black 
arrow) between right and left ventricles representing 
ventricular septal defect (VSD).
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Figure 4: Chest CT, Coronal view, lung window: A large 
multi-loculated cystic lesion in right lung upper lobe. The 
cysts are mainly less than 2 cm in size. No dominant cyst is 
noted. Mediastinal shift towards the left side is noted.

Figure 5: CT cuts through upper abdomen, axial view, and 
soft tissue window: lower poles of the kidneys are fused 
together anterior to abdominal aorta consistent with 
horseshoe kidneys.

In the lung window, a sizable multi-loculated cystic 
lesion was observed in the upper lobe of the right lung. 
The cysts predominantly measured less than 2 cm in size, 
with no dominant cyst evident. The imaging also revealed 

a mediastinal shift toward the left side. This condition was 
diagnosed as congenital cystic adenomatoid malformation 
(CCAM) type 2 (Figure 4). Sections obtained from the upper 
abdomen displayed the fusion of the lower poles of the 
kidneys anterior to the abdominal aorta, consistent with a 
horseshoe kidney (Figure 5).

Discussion

Interrupted aortic arch (IAA) is a rare congenital 
anomaly that occurs in approximately 2 cases per 100,000 
live births and is often associated with other intracardiac 
and/or extracardiac anomalies [3,4]. IAA is classified 
into three types (A, B, and C) based on the location of the 
interruption [5]. This classification was originally described 
by Celoria GC, et al. [6] in 1959. Type A refers to interruption 
distal to the left subclavian artery, type B (the most common) 
refers to interruption between the left common carotid 
and left subclavian artery, and type C (the rarest) refers 
to interruption between the innominate and left carotid 
arteries. In a multi-institutional study of 472 patients with 
IAA conducted by the Congenital Heart Surgeons’ Society 
(CHSS) and reported by Mccrindle BW, et al. [7] type A was 
observed in 28% of patients, type B in 70%, and type C in 1%. 
In our case, the aortic arch is interrupted distal to the origin 
of the left subclavian artery, which is consistent with type A 
aortic arch.

Congenital cystic adenomatoid malformation (CCAM) is a 
rare congenital anomaly that affects the terminal respiratory 
structures [8]. Patients with CCAM can present as neonates 
with severe, progressive respiratory distress due to cyst 
expansions [9]. Stocker and colleagues described three types 
of CCAM based on gross and microscopic features. Type 
I, known as the large-cyst type, is characterized by one or 
more cysts ranging from 2 to 10 cm in diameter. These cysts 
are surrounded by multiple smaller cysts. The affected area 
appears as an enlarged lobe or portion of a lobe, which may 
be distorted due to the varying sizes of the cysts at different 
stages of expansion. The walls of the cysts may appear thick 
due to adjacent collapsed lung tissue or collapsed cysts. The 
cysts themselves can contain air, fluid, or a combination of 
both.

Type II corresponds to the intermediate cyst type, which 
consists of simpler cysts that rarely exceed 2 cm in diameter. 
These lesions comprise multiple uniform cysts that do not 
exceed 2 cm in size. The cyst-containing areas of the lesion 
merge with the surrounding normal lung tissue.

Type III, known as the small-cyst type, is a large and 
bulky lesion primarily observed in newborn or stillborn male 
infants associated with significant polyhydramnios during 
gestation. This lesion typically affects an entire lobe or 
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occasionally the entire lung. The cysts in type III lesions are 
infrequent and do not exceed 0.3-0.5 cm in diameter. They 
are randomly distributed throughout the lesion and have a 
solid appearance, representing epithelial-lined alveolar-like 
structures separated by dilated bronchiole-like structures 
[10]. In our reported case, there is a large multicystic lesion 
replacing a portion of a lobe, which represents a type I CCAM.

Horseshoe kidney is the most common renal fusion 
anomaly and is characterized by a combination of three 
anatomical abnormalities: ectopia, malrotation, and vascular 
changes. According to the authors’ search of the English 
literature on Google Scholar, no such combination has been 
reported in English literature until February 2024.

Take Home Message

When investigating a congenital anomaly within a 
specific system, it is important to exercise caution and 
consider the possibility of anomalies in other organs and 
systems as well.
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