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ABSTRACT

Introduction: Pulmonary sequestration is a rare disease, which can occur intra or extralobar. It is usually asymptomatic, has good prognosis, and should be
suspected in prenatal period. Objective: To document the clinical manifestations, diagnosis, treatment and outcomes of a newborn with
infradiaphragmatic pulmonary sequestration, whose suspected diagnosis occurred during the intrauterine period. Case description: Male, late preterm,
son of a primiparous mother without comorbidities. An ultrasound performed at 18 weeks and 1 day showed a homogeneous echogenic image on the left,
suggestive of pulmonary sequestration. He was born by cesarean section, hypotonic and in apnea, and the umbilical cord was immediately clamped. In
neonatal intensive care unit, a chest X-ray was performed and showed a hyperechoic image at the left lung base and deviation in diaphragmatic line. An
abdominal ultrasound with Doppler was indicated and performed, showing a suggestive infradiaphragmatic pulmonary sequestration image. The patient
was monitored by the surgical team during intra and extra-hospital period. At six months old he underwent computed tomography angiography, which
confirmed the diagnosis. At eight months old, he underwent surgical resection, which occurred successfully. Discussion: Infradiaphragmatic pulmonary
sequestration - patients type - accounts for less than 1.7% of total. It has an unknown etiology, communicates anomalously with tracheobronchial tree,
and has its own blood supply. When clinically present, it manifests in the first months of life, and there is no need for immediate intervention. The

diagnosis should be suspected prenatally and treatment usually occurs up to nine months of life.
Keywords: Bronchopulmonary Sequestration; Lung Diseases; Infant, Newborn; Diseases; Infant; Premature; Ultrasonography; Prenatal.

RESUMO

Introdugdo: O sequestro pulmonar é uma doenga rara, podendo
ocorrer de maneira intra ou extralobar. Costuma ser assintomatica,
possui bom progndstico, e deve ser suspeitada no periodo pré-natal.
Objetivo: Documentar as manifestagdes clinicas, diagnostico,
tratamento e desfechos de um recém-nascido com sequestro pulmonar
infradiafragmatico, cuja suspeita diagndstica ocorreu ainda no periodo
intradtero. Descri¢do do caso: masculino, prematuro tardio, filho de
mde primigesta, sem comorbidades. Na ultrassonografia feita com 18
semanas e 1 dia, visualizou-se imagem ecogénica homogénea a
esquerda, sugestiva de sequestro pulmonar. Nasceu de parto cesareo,
hipotdnico e em apneia, clampeamento imediato do corddo umbilical.
Em unidade de terapia intensiva neonatal, foi realizada radiografia de
térax, que evidenciou imagem radiopaca em base de pulméo esquerdo
e desvio na linha diafragmatica, indicada e realizada ultrassonografia
abdominal com Doppler, mostrando imagem sugestiva de sequestro
pulmonar infradiafragmatico. O paciente foi acompanhado pela equipe
cirurgica no periodo intra e extra-hospitalar. Com seis meses de vida,
realizou angiotomografia computadorizada, confirmando o diagnéstico.
Aos oito meses, realizou a ressecgdo cirurgica, a qual ocorreu sem
intercorréncias. Discussdo: Os casos de sequestro pulmonar
infradiafragmaticos sdo responsaveis por menos de 1,7% do total,
sendo este o tipo do paciente aqui descrito. Tem etiologia
desconhecida, se comunica de maneira anémala com a 4&rvore
traqueobronica e possui suprimento sanguineo préprio. A clinica,
quando presente, se manifesta nos primeiros meses de vida, ndo
havendo necessidade de intervengdo imediata. O diagndstico deve ser
suspeitado no pré-natal, e o tratamento costuma ocorrer até os nove
meses de vida.

Palavras-chave: Sequestro Broncopulmonar; Pneumopatias; Recém-
Nascido; Recém-Nascido Prematuro; Ultrassonografia Pré-Natal.
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RESUMEN

Introduccién: El secuestro pulmonar es una enfermedad rara que
puede ocurrir intra o extralobar. Generalmente es asintomdtico, tiene
buen prondstico y debe sospecharse prenatalmente. Objetivo:
Documentar las manifestaciones clinicas, el diagndstico, el tratamiento
y la evolucién de un recién nacido con secuestro pulmonar
infradiafragmatico, cuya sospecha diagndstica ocurrid durante el
periodo intrauterino. Descripcion del caso: Nifio, prematuro tardio, hijo
de madre primigesta, sin comorbilidades. Una ecografia realizada a las
18 semanas y 1 dia mostré una imagen ecogénica homogénea a la
izquierda, sugestiva de secuestro pulmonar. Nacié por cesarea,
hipotdnico y apneico, con pinzamiento inmediato del cordén umbilical.
En la unidad de cuidados intensivos neonatales, se realizd una
radiografia de térax, que mostré una imagen radiopaca en la base del
pulmén izquierdo y desviacidon en la linea diafragmatica. Se indicé y
realizé una ecografia abdominal con Doppler, que mostré una imagen
sugestiva de secuestro pulmonar infradiafragmatico. El equipo
quirdrgico monitorizé al paciente tanto intra como extrahospitalario. A
los seis meses de edad, una angiografia por tomografia computarizada
confirmé el diagndstico. A los ocho meses, se realizé una reseccion
quirdrgica sin complicaciones. Discusion: Los casos de secuestro
pulmonar infradiafragmatico representan menos del 1,7 % del total, y
este es el tipo de paciente descrito aqui. Presenta una etiologia
desconocida, se comunica de forma andémala con el 4arbol
traqueobronquial y posee su propio aporte sanguineo. Cuando se
presenta, los sintomas clinicos se manifiestan en los primeros meses de
vida y no es necesaria una intervencién inmediata. El diagndstico debe
sospecharse prenatalmente y el tratamiento suele administrarse hasta
los nueve meses de edad.

Palabras clave: Secuestro broncopulmonar; Enfermedades pulmonares;
Recién nacido; Enfermedades; Prematuro; Ultrasonografia prenatal.
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Introduction

Pulmonary sequestration is a rare
disease,' described in the literature since 1777,
initially as an anomalous pulmonary drainage.
Only in 1946 the term “pulmonary
sequestration” came to be understood as a
clinical entity*® and it has been used to the
present day. The incidence in newborns (NB) is
less than 2%,>® totaling up to 6.4% of
pulmonary malformations, being the second
most common condition in this group of
diseases.® These values may be
underestimated, since some adults present
complications of the disease without prior
diagnosis, or remain asymptomatic throughout
their lives.® Extralobar cases account for
approximately 90% of diagnoses made in the
prenatal period,’* and rarely present
symptomatically during the perinatal period.? It
is a non-functional pulmonary parenchymal
mass in which communication with the
tracheobronchial tree is anomalous. Its blood
supply also does not follow standard anatomy,
generally originating from a branch of the
descending aorta.’

The clinical presentation of pulmonary
sequestration, when present, manifests in the
first months of life and occurs with dyspnea,
persistent cough, hemoptysis, chest pain, and
recurrent respiratory infections.”® Its prenatal
diagnosis should be suspected in cases of
polyhydramnios, hydrops, or a pulmonary mass
identified on Doppler ultrasound (USG)
between the 18" and 19" week of gestation.? In
the postnatal period, thoracoabdominal USG,
chest tomography, magnetic resonance
imaging, or angiography elucidate the
diagnosis.

The indicated treatment is surgical
resection of the pulmonary sequestration or
the affected pulmonary segment, which can be
performed via thoracotomy or video-assisted
thoracoscopic surgery (VATS), especially in
symptomatic patients.>? It is a disease with a
good prognosis and an important differential
diagnosis of recurrent pneumonia and
persistent symptoms such as cough and
dyspnea.
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Case description

Preterm male newborn with a
gestational age (GA) of 35 weeks and 1 day and
a birth weight of 3,340 g. Son of a primigravida
mother, 37 years old, healthy, who had eight
prenatal visits. Maternal serologies were
negative with non-reactive rapid tests for
syphilis, HIV and hepatitis B. In the
morphological ultrasound at GA of 18 weeks
and 1 day, a homogeneous echogenic image
measuring 37x23x35mm was visualized in the
thoracoabdominal transition region on the left,
suggestive of pulmonary sequestration.

The newborn was born by cesarean
section due to premature rupture of
membranes and breech presentation. He was
born hypotonic and apneic, the cord was
immediately clamped, and he was taken to a
heated crib. After the initial steps of neonatal
resuscitation and one cycle of positive pressure
ventilation, he showed improvement in tone
and spontaneous breathing. Apgar 7/8. The
patient  developed respiratory  distress
(grunting) and decreased oxygen saturation,
requiring CPAP for approximately 3 minutes,
followed by improvement. He was transferred
to the Neonatal Intensive Care Unit (NICU),
totaling 7 days of hospitalization. He did not
require ventilatory support or oxygen during his
stay.

In the NICU, a chest X-ray was
performed (Figure 1), revealing a radiopaque
image at the lower base of the left lung, with
deviation in the diaphragmatic line. Due to the
radiological alteration and previous obstetric
ultrasound, an abdominal ultrasound with
Doppler was performed, which identified a
homogeneous echogenic mass with well-
defined contours located in the
infradiaphragmatic region, paramedian to the
left, in contact with the adrenal gland on the
same side and displacing the aorta to the
contralateral side, measuring approximately 5.0
x 3.4 x 2.5 cm, well vascularized, with irrigation
from a branch of the aorta, suggestive of
infradiaphragmatic pulmonary sequestration.
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Figure 1 — Thoracoabdominal radiograph performed at birth, showing a radiopaque infradiaphragmatic
image on the left, with blurring of the diaphragm, associated with a radiolucent paravertebral image on

the right

The case was discussed with the surgical
team on the patient’s first day of life, and since
the respiratory distress presented by the
newborn was not related to the surgical
disease, there was no indication for immediate
surgical intervention. He was discharged from
the neonatal unit with a referral to the pediatric
surgery team of a regional referral hospital for
surgical planning according to clinical
conditions, and high-risk outpatient follow-up,
in addition to referral to an orthopedist due to
congenital clubfoot.

At 6 months of age, he underwent
computed tomography angiography (CT
angiography) of the chest (Figure 2), which
showed signs consistent with pulmonary
sequestration along the posterior basal

segment of the left lower pulmonary lobe, with
infradiaphragmatic extension, fed by an artery
originating from the abdominal aorta (Figure 2),
and drainage with an extremity between the
splenic and portal veins.

At 8 months of age, he underwent
resection of the pulmonary sequestration by
video-assisted thoracoscopy. During the
procedure, bulging of the abdominal diaphragm
was observed, leading to the decision to
convert the surgery to an open approach, which
was performed via laparotomy. A large
retroperitoneal  vascularized lesion was
identified and completely removed. The
procedure was uneventful, and the patient
showed good neuropsychomotor development
and good weight gain.
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Figure 2 — Computed tomography angiography - pulmonary sequestration evidenced and its

vascularization in the mediastinal window

A. pulmonary (intralobar) portion B. infradiaphragmatic (extralobar) portion C and D. vascularization originating

from the abdominal aorta towards the pulmonary sequestration.

Discussion

Pulmonary sequestration is a rare
disease. In newborns, its incidence is less than
2%,>® with extralobar cases accounting for
about a quarter of diagnoses. Among these,
infradiaphragmatic pulmonary sequestrations,
such as the one described above, have an even
lower incidence, ranging from 0.5 to 1.7%.>*"

Its etiopathogenesis is unknown, but the
main theories state that it originates in the
primitive gut, from the formation of an
extranumerary accessory lung that migrates
caudally, along with the esophagus, as in
extralobar cases.”* It is a non-functional
pulmonary parenchymal mass whose
communication with the tracheobronchial tree
is anomalous. Its blood supply does not follow
standard anatomy and is usually derived from a
branch of the descending aorta.? In the case
described above, as visualized in the chest CT
angiography, the mass presented rich
vascularization, requiring meticulous

SMom

anatomical study through imaging to define the
best surgical approach.

The disease is classified as intralobar
and extralobar. This division is made based on
the presence or absence of a layer of the
visceral pleura proper surrounding the
anomalous cyst.* When present, it corresponds
to the intralobar form and, when absent, to the
extralobar form.? The extralobar form can also
present in an infradiaphragmatic manner, an
even rarer form.

The intralobar form corresponds to 75
to 85% of cases and is rarely diagnosed in fetal
life. It is more common in the left lower
pulmonary lobe. The extralobar form accounts
for 15 to 25% of cases**™ and is frequently
associated with other congenital
malformations.*

Extralobar cases, which account for
about 90% of diagnoses made in the prenatal
period," rarely present with symptoms during
the perinatal period.® This fact justifies the lack
of surgical intervention on the first day of life,
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when the patient presented with dyspnea.
Pulmonary sequestration predominates in
males, with a ratio of 4 cases to 1 in females.™
It is frequently associated with other
malformations, especially diaphragmatic
hernia, as well as cystic adenomatoid
malformation (CAM), bronchogenic cyst,
cardiovascular anomalies, pulmonary
hypoplasia, fetal hydrops, and pectus
excavatum.>*°

The clinical presentation of pulmonary
sequestration, when present, manifests in the
first months of life and occurs with dyspnea,
persistent cough, hemoptysis, chest pain, and
recurrent respiratory infections.”® The patient
reported here did not present compatible
clinical symptoms, having good
neuropsychomotor and  weight-for-height
development throughout the months, and an
absence of recurrent infectious episodes. He
only presented dyspnea at birth, which was
more associated with prematurity than with
pulmonary sequestration.

Prenatal diagnosis should be suspected
in cases of polyhydramnios, hydrops, or a
pulmonary mass identified on Doppler
ultrasound (USG) between the 18th and 19th
week of gestation,®> where a homogeneous or
heterogeneous, hyperechoic, circumscribed
solid mass of varying location is visualized, in
addition to assessing gestational age and blood
supply.*®® In some cases, consolidation,
multiple cystic masses with air-fluid levels,
cavitary lesions, or a single lesion may also be
seen.' Rarely, patients remain beyond the first
decade of life without diagnosis and adequate
treatment.>! In the case described, the mass
was evidenced early and the suspicion correctly
raised, but the Doppler examination was not
performed prenatally.

In the neonatal period,
thoracoabdominal ultrasound is usually the first
examination requested, as is done in newborns,
identifying a hyperechoic image, which may
have a thin hyperechoic halo.> In older children,
a simple chest X-ray may indicate the diagnosis,
with the presence of a homogeneous mass.?
However, confirmation is made by chest
computed tomography, magnetic resonance
imaging, or angiography, the latter being the
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gold standard.> The need for biopsy is
controversial, since the risk of bleeding is high.?

The recommended treatment is surgical
resection of the pulmonary sequestration or
the affected pulmonary segment, which can be
performed via thoracotomy or video-assisted
thoracoscopic surgery (VATS), especially in
symptomatic patients.?? Conservative
approaches, in addition to having no
therapeutic effect, increase the chance of
complications and risks associated with
pulmonary sequestration.” Lobectomy is the
treatment of choice when pulmonary
sequestration and its drainage are well
established.®> Furthermore, there are cases
described in the literature of endovascular
treatment, through embolization of the
anomalous vasculature, leading to a reduction
in blood supply to the mass and consequent
tissue necrosis.> This procedure has a lower
incidence of complications and lower morbidity,
but more practice and studies are still
needed.?? This therapy allows for the correction
of the pulmonary sequestration itself, as well as
other possible concomitant malformations, and
reduces the risk of malignant evolution of the
mass,” enabling a better prognosis for the
patient.

In the case described, the time between
diagnosis and surgical treatment was 8 months,
close to the time Ilimit predicted in the
literature - between 3 and 9 months™ -, without
damage to the patient’s development. As
recommended in the literature,>® the initial
therapeutic option was VATS, a less invasive
technique; however, due to the extent and
vascularization of the non-functioning lung
mass, it was decided to change the surgical
method, and laparotomy was performed. The
procedure was successfully performed and the
patient progressed with complete recovery,
without impact on his neuropsychomotor and
weight development, possible complications in
patients with pulmonary sequestration.™

Pulmonary sequestration has a good
prognosis. However, when the patient presents
with fetal hydrops or pulmonary hypoplasia, or
even extralobar infradiaphragmatic forms, the
prognosis may be impaired.®> Some
complications are associated with this disease,
such as developmental delay, recurrent
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pulmonary infections, mainly by Pseudomonas
aeruginosa, and development of malignant

tumors, such as adenocarcinoma.

3,13
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