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Horseshoe kidney -
fetal ultrasound diagnosis

Abstract Rezumat

Fetal horseshoe kidney — a type of congenital anomaly

of the kidney and urinary tract (CAKUT) where the lower
poles of both kidneys are fused - is often linked to other
conditions, highlighting the importance of a comprehensive
evaluation. This paper provides an overview of this con-
dition, elucidating the intricacies of its detection during
prenatal ultrasound examinations. Focusing on the second
trimester, when detailed fetal anatomy scans are conducted,
the paper explores the specific ultrasound markers crucial
for accurate diagnosis, the proper management, and the
patients’ counseling in these cases. By examining the nuan-
ces of fetal horseshoe kidney, this paper contributes with
valuable insights to the field of prenatal diagnosis, proactive
care, and informed decision-making for affected families.
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Introduction

The spectrum of congenital anomalies of the kidney
and urinary tract (CAKUT) is broad, ranging from mild
cases involving unilateral hydronephrosis to severe
instances characterized by renal agenesis. Ultrasound
examinations play a pivotal role in visualizing kidneys
as early as nine weeks of gestation, although kidney as-
sessment primarily occurs during the second-trimester
anomaly scan, usually between 20 and 24 weeks. The
evaluation of the urinary tract focuses on the anatomy
of kidneys, ureters and fetal bladder, but there are also
considered parameters such as amniotic fluid volume,
the progression of abnormalities, and anomalies in as-
sociated structures®.

Fetal ultrasound examinations during the second
trimester are pivotal in identifying various congenital
anomalies, including urinary tract abnormalities like
horseshoe kidney. This condition, where the lower poles
of both kidneys fuse in front of the descending aorta,
affects approximately 1 in 400 births and shows a higher
prevalence in male fetuses®. This is the most common
type of renal fusion anomaly. It consists of two distinct
functioning kidneys on each side of the midline, con-
nected at the lower poles (or, rarely, at the upper poles) by
an isthmus of functioning renal parenchyma or fibrous
tissue that crosses the midline of the body®. This find-
ing is frequently asymptomatic and detected inciden-
tally during renal imaging. However, it can be associated

Rinichiul in potcoava este o anomalie congenitald a rinichiu-
lui si tractului urinar (CAKUT) in care polii renali inferiori sunt
fuzionati. Fiind adesea asociat cu alte malformatii, acest
diagnostic necesitd o evaluare minutioasd a anatomiei fetale,
cat si testare prenatald invaziva. Articolul oferd o prezentare
generald a acestei afectiuni, subliniind complexitatea de-
tectdrii sale in timpul examindrilor ecografice prenatale.
Anomaliile sistemului renal se diagnosticheazd de obicei in
cadrul morfologiei din trimestrul al doilea, cdnd se efectueazd
scandri detaliate ale anatomiei fetale. Lucrarea are contributii
valoroase in domeniul diagnosticului prenatal, prezentdnd
markerii ecogrdfici esentiali si pasii corecti pentru diagnostic
si management, cdt si consilierea adecvatd in asemenea
cazuri.
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Rinichiul in potcoava — diagnostic prenatal ecografic
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with an increased risk for infections, nephrolithiasis
with consequent hydronephrosis, ureteropelvic junction
obstruction and vesicoureteral reflux. In addition, an
increased risk for extrarenal disorders has been associ-
ated with this disorder®.

Ultrasound diagnosis

Horseshoe kidney diagnosis is made through me-
ticulous ultrasound examinations. The fusion of lower
kidney poles, forming a distinct “U” or “s-shaped” struc-
ture, is best demonstrated on coronal and transverse
scans, where renal tissue crosses the midline (Figure 1).
Notably, a normal bladder and amniotic fluid volume is
observed in these cases, aiding in accurate diagnosis®.

Associated abnormalities

Horseshoe kidney is often linked to other conditions,
highlighting the importance of a comprehensive ultra-
sound evaluation. There is an increased risk for extra-
renal disorders: 30% of the cases can have associated
gastrointestinal tract and vertebral malformations, CNS
disorders, cardiovascular disease, hydronephrosis, and
genital anomalies.

Approximately 30% of cases are associated with Tur-
ner syndrome, and 20% are observed in trisomy 18®.
Syndromes like caudal regression syndrome, charac-
terized by sacral agenesis or hypoplasia, hypoplastic
vertebral bodies, and anal atresia, are found in 15% of
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cases. In addition, the horseshoe kidney has been de-
scribed in association with 11p13 deletions at WAGR
(Wilms tumor, aniridia, genitourinary abnormalities,
and mental retardation) locus. Also, it has been reported
in diverse single-gene disorders, such as Fanconi ane-
mia, tuberous sclerosis complex, Townes-Brocks syn-
drome, Aicardi-Goutiéres syndrome, SOX2 gene-related
anophthalmia syndrome, Alagille syndrome, and many
other monogenic disorders. Furthermore, the horseshoe
kidney was reported to be associated with several copy
number variants detectable by chromosomal microar-
ray analysis (CMA). For instance, it has been reported
in patients with a rare 3q29 microdeletion syndrome,
characterized by mild-to-moderate mental retardation,
slightly dysmorphic facial features and nonspecific mal-
formations®®. Of note, in most of these conditions, re-
nal fusion is usually associated with additional anatomic
abnormalities.

Investigations and follow-up

Detailed ultrasound examinations are crucial for the
accurate diagnosis. The management of prenatally de-
tected horseshoe kidneys frequently includes genetic
counseling and recommendations for invasive prenatal
testing — amniocentesis®!?.

For ongoing monitoring, ultrasound scans every four
weeks are recommended to detect potential late-onset
hydronephrosis, a common complication. This proactive
approach ensures timely interventions and comprehen-
sive care.

Management and prognosis

Standard obstetric care and delivery are pursued for
cases of horseshoe kidney. In isolated forms, the progno-
sis is generally favorable. However, postnatal follow-up
is imperative due to the significant risk of infections,
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Figure 1. Coronal view at 24 weeks, demonstrating the
renal tissue crossing the midline (arrow)

hydronephrosis and nephrolithiasis, observed in 70%
of cases®?. Regular follow-ups facilitate early detection
and intervention, enhancing the child’s overall quality
of life.

Recurrence and genetic considerations

The recurrence risk of isolated horseshoe kidney is not
significantly increased. In cases associated with Turner
syndrome, there is no elevated risk of recurrence. How-
ever, when horseshoe kidney is a part of trisomy 18, the
recurrence rate is approximately 1%, emphasizing the
importance of genetic counseling for affected families®.

Conclusions

The accurate ultrasound diagnosis of fetal horseshoe
kidney is key in providing proactive care. Genetic coun-
selling is essential, ensuring informed decision-making
for affected families. Timely monitoring and counseling
contribute to the overall well-being of the child and help
in addressing potential complications effectively. B
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