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Background: Horseshoe lung is a rare congenital malformation, and even rarer is its
association with congenital pulmonary airway malformations.

Case Presentation: We report a case of horseshoe lung associated with congenital pulmonary

airway malformation (Stocker type 2) who underwent surgical management in two stages.
The patient had a right posterolateral thoracotomy with lower right lobectomy at 14 days of
life, followed by a left posterolateral thoracotomy with lower left lobectomy at 7 months of
age. He is doing fine after both surgeries and follow-up visits are ongoing.

Conclusion: The treatment of horseshoe lung should be individualized, surgical management
is an effective option and the two-stage approach in neonates would reduce the risk of the
simultaneous bilateral procedure.

INTRODUCTION

Horseshoe lung is a rare congenital anomaly charac-
terized by the fusion of the two lower lobes of the lung
into a horseshoe-shaped parenchymal structure. It is
often associated with other congenital malformations
of the airway, urinary, and cardiovascular tracts, with
the most commonly described being its association
with Scimitar syndrome. [1,2,3] Congenital pulmo-
nary airway malformations are a heterogeneous group
of anomalies that can affect neonates and young chil-
dren and are divided into five types according to their
anatomical and histopathological findings, as classi-
fied by Stocker. Diagnosis is made using imaging
techniques, and treatment varies from observation to
surgical intervention, depending on the type, severity
of respiratory abnormalities, and patient stability. [4]
This report describes the surgical management in two
stages of a neonatal patient with horseshoe lung as-
sociated with a congenital pulmonary airway malfor-
mation and emphasizes the need for a multidiscipli-
nary approach and comprehensive evaluation before
surgical intervention.

CASE REPORT

A male neonate born by c-section at 37 weeks (2400g)
with a prenatal diagnosis of fetal lung malformation
due to bilateral microcystic pulmonary lesions and

pelvicalyceal ectasia, presented with a good APGAR
score. Imaging studies, including chest x-ray and CT
scan with IV contrast (Fig. la, 1b) showed bilateral
lower lobes multicystic lesions with an isthmus con-
necting both lower lobes of the lungs. A diagnosis of
horseshoe lung with bilateral lower lobe congenital
pulmonary airway malformation (CPAM) was made.
The patient underwent a right posterolateral thora-
cotomy with lower right lobectomy, clipping of the
inter-pulmonary connection, and chest tube place-
ment on the 14th day of life. Postoperative care was
provided in the neonatal intensive care unit (NICU)
under mechanical ventilation for 48 hours. The chest
tube was removed on the Sth postoperative day; the
patient was discharged 9 days later. Histopathology
results showed congenital pulmonary airway malfor-
mation (Stocker type 2), related to multiple <2 cm
cystic lesions with respiratory epithelium.

The patient had poor weight gain and at 7 months of
age underwent a left posterolateral thoracotomy with
lower left lobectomy and chest tube placement. Post-
operatively, he had non-invasive mechanical ventila-
tion in the surgical ICU that was gradually weaned.
The chest tube was removed on the 6th postoperative
day. Histopathology revealed another type 2 congeni-
tal pulmonary airway malformation (Fig. 2a). Postop-
erative chest X-ray showed adequate lung expansion
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without evidence of pneumothorax (Fig. 2b). The pa-
tient was discharged asymptomatic on the 15th post-
operative day and is currently being followed up
through regular outpatient visits. The follow-up visits
included consultations at 15 days and 2 months post-
surgery. A long-term follow-up is planned.

Figure 1a / p‘

Figure 1 (a & b): CT scan (axial and coronal section) showing an
isthmus connecting the right and left lower lobe with multicystic
lesions and surrounding ground glass pattern. The findings de-
pict bilateral lower lobe congenital pulmonary airway malfor-
mations with horseshoe lung.
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Figure 2: a) Lung lobe with dilatation of cysts lined by respirato-

ry epithelium, without mucus cells and cartilage, and atelectasis

of adjacent parenchyma. Consistent with CPAM type 2. b) Post-
operative chest radiograph.

DISCUSSION

Horseshoe lung is a rare congenital malformation
characterized by the fusion of the lower lobes of both
lungs, surrounding the vertebral column in a horse-
shoe shape. [1, 5] Congenital pulmonary airway mal-
formations is a group of abnormalities in lung tissue
development, classified into five types according to
Stocker's classification, with type II (described in our
patient) accounting for up to 40% of cases, and worse
prognosis due to its association with other congenital
malformations. Congenital pulmonary airway malfor-
mations (CPAM), type II involves the cessation of
bronchial tree development in the glandular stage,
with the presence of multiple <2.5 cm sized cysts
lined with columnar epithelium. Horseshoe lung has
been described in association with Scimitar syndrome
(Table 1), making the presence of CPAM associated
with horseshoe lung even rarer and challenging. [3, 5,
6, 7]

Horseshoe lung and CPAM, both, can affect respirato-
ry system physiology, ranging from asymptomatic

patients to varying degrees of respiratory distress,
spontaneous pneumothorax, and recurrent infections,
depending on the degree of lung involvement and lo-
cation of the malformation. [2, 8] Diagnosis is typical-
ly made using imaging methods such as prenatal ul-
trasound, postnatal X-rays, computed tomography
(CT), or magnetic resonance imaging (MRI) [2], as well
as pulmonary function tests and histopathological
reports following surgery. Recommendations have
been established, although the scheduling of the im-
aging test can vary widely. In our patient, the prenatal
finding of bilateral pulmonary malformations served
as an indication for performing an early tomography
once the creatinine levels were normalized and the
association of horseshoe lung was discovered as an
incidental finding. There is another case report of ear-
ly neonatal diagnosis of horseshoe lung, reported by
Cerron-Vela et al. in 2022, where the malformation
was found incidentally in a patient with VACTERL
association. [3]

The management of congenital pulmonary airway
malformations (CPAM) remains a controversial topic
and requires a multidisciplinary evaluation to deter-
mine the optimal approach based on the type and size
of the lesion, patient age, and associated comorbidi-
ties. [4, 9, 10] Horseshoe lung, a rare malformation,
has no standardized treatment and management var-
ies between observation and surgical intervention due
to potential complications related to the complex vas-
cular and bronchial anatomy. [1, 2, 3, 5]

Our patient presented an unusual association of
pulmonary malformations and due to the lack of a
standardized treatment, early surgical treatment was
performed in the neonatal period to avoid comorbidi-
ties associated with a bilateral procedure. Thoracoto-
my with lobectomy was considered a safe option. [10]
Subsequently, the patient was kept under observation
and remained asymptomatic. However, poor weight
gain prompted contralateral lobectomy. In our report,
no postoperative complications were described follow-
ing the two-stage surgical management, which high-
lights the importance of multidisciplinary manage-
ment in these complex and unknown patient types.
Our patient represents the first report in the neonatal
literature of horseshoe lung and congenital pulmo-
nary airway malformations managed surgically in two
stages. The successful surgical outcome highlights
the importance of early identification and intervention
for these complex conditions in newborns. (Table 1).

Our clinical case is limited by the lack of comparable
cases reported in the literature and the short follow-
up period, which hinders the determination of the
long-term efficacy of the surgical intervention.

In conclusion, horseshoe lung is a rare congenital
malformation that often presents with other congeni-
tal anomalies, requiring a multidisciplinary approach
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to management. The treatment should be tailored to
the individual patient, with surgical management be-
ing an effective option. The two-stage approach in
neonatal patients can reduce the risk of associated
comorbidities. Further studies and longer follow-up

periods are needed to confirm the benefits of surgical
management in cases involving the rare combination
of horseshoe lung and congenital pulmonary airway
malformations and to detect possible complications.

Table 1. Horseshoe lung associated with other congenital malformations

H hoe I ical
No. Author Age Sex Association Symptoms orseshoe lung surgica Outcome
management
1 Mfingwana et al. 2 years Female Right lung hypoplasia Recurreth chest mfecpons No described Survived
[1] and persistent wheezing
G KA et al.
[Zc]men eta 3 months Female Scimitar syndrome Heart murmur No described No described
2 Gonen KA et al
. 4 months Female Scimitar syndrome Respiratory distress No described No described
[2]
Cerrén-Vela et . .
3 al. [3] 4 days Female VACTERL sequence Grunting No performed Survived
Th Vu Let D dsl ight
al L;(S)]ng ute 2 months Female Scimitar syndrome g;/isnpnea and slow welg No performed Survived
4 - — - -
Thuong Vu L et 2 months Female Scimitar syndro'me and Whee2|ng and respiratory No performed Survived
al. [5] tracheal stenosis distress
Imperforate anus, bilateral
H ND et al. !
5 [131"]\1355 eta 20 weeks Male lobster clawhands, Unknown No performed Died
vertebra malformation
C ital pul First st : t ti
Newborn /7 ?ngenl al pu m01.1ary Irst stage: asymp oma' ic / Two-stage thoracotomy with .
6 Our case Male airway malformation type Second stage: poor weight Survived
months I gain lobectomy
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