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We herein report a case of one-stage laparoscopic surgery for extralobar pulmonary
sequestration (EPS) and hiatal hernia. Our patient was a 2-year-old girl who was
diagnosed as a mediastinal mass lesion. Postnatal computed tomography revealed that
the mediastinal mass was an EPS. Two weeks after birth, the patient developed
gastroesophageal reﬂux (GER), and esophagography showed a hiatal hernia. At 2 years
of age, she underwent one-stage laparoscopic Nissen’s fundoplication for GER with
resection of the EPS in the posterior mediastinum. The sequestrated lung was grasped
via the esophageal hiatus; three aberrant blood vessels were dissected to allow removal
of the sequestration through the umbilical port site. The esophageal hiatus was
repaired and Nissen’s fundoplication was performed laparoscopically. The patient’s
postoperative course was uneventful, with no recurrence of GER symptoms for 1 year.
We conclude that one-stage laparoscopic surgery is useful for patients with EPS and
hiatal hernia.

New Insights and the Importance for the Pediatric Surgeon
One-stage laparoscopic surgery is useful for patients with hiatal hernia and EPS, especially when the EPS is located in the
posterior mediastinum near the diaphragm. This approach is a single-stage treatment that reduces the risk of postoperative
GER and thoracic deformity because of the laparoscopic approach; however, the best treatment choice for any patient with
EPS and hiatal hernia must be limited to the location of the EPS.

Introduction
Although extralobar pulmonary sequestration (EPS) is a rare
congenital lung anomaly, it is the second most common lung
malformation in children, accounting for 0.1 to 1.8% of cases.1
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The origin of the condition remains uncertain; however, the
available evidence suggests that it results from accessory lung
tissue arising from the foregut.1,2 EPS is located in the mediastinum in approximately 5% of cases.2 We herein report the
ﬁrst case of one-stage laparoscopic surgery for an EPS with a
hiatal hernia.
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Fig. 1 (a) Fetal magnetic resonance imaging shows a cystic lesion with slightly high intensity in true FISP and HASTE mode (arrow).
(b) Esophagography shows a hiatal hernia and gastroesophageal reﬂux (arrow).

Case Report
A 2-year-old girl was diagnosed with fetal magnetic resonance
imaging as a mediastinal mass lesion (►Fig. 1a). She was
delivered by cesarean section at 32 weeks’ gestation with a
birth weight of 1,890 g. EPS was diagnosed with postnatal
computed tomography (CT). The CT at 2 years of age showed
two anomalous systemic arteries originating from the left
gastric artery and supplying the lung mass. All drainage veins
in the mass drained to the portal vein (►Fig. 2a–d). Two weeks
after birth, the patient developed gastroesophageal reﬂux
(GER), and esophagography showed a hiatal hernia
(►Fig. 1b). She was initially treated by mosapride, which is a
gastroprokinetic agent that acts as a selective 5-hydroxytryptamine receptor 4 agonist. At 2 years of age (body weight of
10.7 kg and height of 76.5 cm, both within  2.0 standard
deviations), the patient underwent one-stage laparoscopic
Nissen’s fundoplication for treatment of the GER and resection
of the EPS in the posterior mediastinum because she sometimes
experienced nausea and we considered that the EPS might be
associated with this symptom. Three port sites were used
(►Fig. 3a), and a wound edge protector was inserted at the
umbilical site to allow use of the scope and grasping forceps. To
better expose the surgical ﬁeld, we used stay sutures (3–0
ETHIBOND; Ethicon, Somerville, New Jersey, United States) in
the hernia ring to expand this ﬁeld and elevate the left liver lobe
(►Fig. 3c). We elevated the esophagus to prepare for fundoplication in the usual manner. After dissection of three aberrant
vessels, the sequestrated lung was grasped via the esophageal
hiatus and removed through the umbilical port site. We used
size medium polymer ligating clips (Hem-o-lok; Teleﬂex,
Wayne, Pennsylvania, United States) that were entered through
the 5-mm port for aberrant vascular control to avoid burn
injury from hemoclips when using energy devices intraoperatively (►Fig. 3d). The anterior and posterior aspects of the
esophageal hiatus were repaired with ETHIBOND sutures, and
Nissen’s fundoplication was performed in the usual manner
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(►Fig. 3e). This procedure was performed with only three port
sites (►Fig. 3b). The pathological diagnosis was EPS. The
patient’s postoperative course was uneventful, with no recurrence of GER symptoms after 1 year of follow-up.

Discussion
A laparoscopic approach allows extensive exploration of the
mediastinum and abdominal cavity through small incisions,
and magniﬁcation allows good control of systemic vessels. In
this case, we performed one-stage laparoscopic surgery for
an EPS with hiatal hernia because two-stage surgery is often
associated with a longer operative time, greater blood loss
due to adhesion, and more frequent complications such as
esophageal perforation and pneumothorax.3,4 Our patient’s
postoperative course was uneventful; thus, we conclude that
the risks of surgical morbidity in this case were lower than
the risks of long-term complications of the sequestration
itself, such as recurrent infections.1
In the present case, the patient had GER resulting from a
hiatal hernia with EPS. Sequestration with both gastric and
intradiaphragmatic components necessitates a global deﬁnition of bronchopulmonary foregut malformation, considering
sequestration as a complex parenchymal maldevelopment
rather than the association of separate lesions.5 As the natural
evolution of both intralobar and extralobar sequestrations is
unknown, it is difﬁcult to provide evidence-based arguments
for its treatment. Nevertheless, in the case of EPS concomitant
with GER, surgical treatment at an early period should be
considered to prevent the development of ﬁrm adhesion
between the esophagus and surrounding sequestration lesion
caused by long-term reﬂux esophagitis.
As with all congenital lung malformations, the natural
evolution of both intralobar and extralobar bronchopulmonary
sequestrations is unknown, making it difﬁcult to provide evidence-based arguments for treatment.6 Clinical manifestations
of bronchopulmonary sequestration increase over time, leading
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Fig. 2 (a, b) Postnatal computed tomography shows two anomalous systemic arteries originating from the left gastric artery and supplying the
lung mass. (c, d) All drainage veins in the mass drained to the portal vein.

Fig. 3 (a, b) Three port sites were established. (c) To secure the surgical ﬁeld, we used stay sutures in the hernia ring to expand this ﬁeld and
elevate the left liver lobe. We elevated the esophagus to prepare for fundoplication in the usual manner. (d) After dissection of three aberrant
vessels, the sequestrated lung was grasped via the esophageal hiatus and removed through the umbilical port site. (e) The esophageal hiatus was
repaired and Nissen’s fundoplication was performed in the usual manner.
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to respiratory symptoms, local hemorrhage, and recurrent
infections.2,7,8 Aneurysmal evolution of an aberrant systemic
artery has also been reported.9 However, surgery for symptomatic congenital lung malformations is associated with a longer
operative time, greater blood loss, a longer hospital stay, and
more frequent postoperative complications than surgery for
other conditions.3,4
In conclusion, one-stage laparoscopic surgery is useful for
patients with a hiatal hernia and EPS. Resection of the EPS
through the hiatus was a reasonable approach for this patient
because the EPS was located at the lower posterior mediastinum and the aberrant vessels were near the hiatus. However, this approach might not be suitable for patients in
whom the EPS is large or the aberrant vessels are far from the
hiatus. We suggest that this approach might be adapted in
many other cases of EPS with GER.
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