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ABSTRACT

Management of intrathoracic foregut duplication cysts has traditionally involved a thoracotomy. Recently thoracoscopic
approaches have been successfully described in the management of this condition. We describe the first laparoscopic
transhiatal approach to the management of an intrathoracic duplication cyst in the pediatric population.
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INTRODUCTION

Bronchogenic cysts are the most common cystic masses
diagnosed in the thorax.1–5 They result from abnormal
development of the embryonic foregut during the fifth
to eighth week of gestation.1,6,7 Bronchogenic cysts
were classically considered an isolated entity from
other embryologic anomalies, such as esophageal du-
plications and neurenteric cysts, but given their com-
mon embryologic origin, histology, and anatomic loca-
tions, they are now known collectively as foregut
duplication cysts.1,6

Thoracotomy is the standard approach for excision of
thoracic foregut duplications, although minimal-access
thoracoscopy has progressively increased in popular-
ity.8 There are few reports of the laparoscopic approach
to mediastinal foregut duplications. Avoiding the tho-
racic approach has the advantage of avoiding one-lung
ventilation during the case; placement of a tube thoracos-
tomy; and the potential for decreased operative stress,
pain, and number of hospital days.8–10 Here, we present a
novel approach to a posterior mediastinal foregut dupli-
cation in an 11-year-old boy, using a totally laparoscopic
transhiatal procedure, with good results.

CASE REPORT

The patient was an 11-year-old boy, 30 kg, who was
incidentally diagnosed with a mediastinal mass during his
preoperative workup for resection of a malignant cerebel-
lopontine ependymoma. A 4.5-cm complex, nonenhancing,
cystic structure was found in the posterior mediastinum on
magnetic resonance images. It coursed along the distal
esophagus straddling the diaphragm, adjacent to the left lobe
of liver, with the superior margin abutting the left atrium
(Figure 1). A gastrostomy was placed to improve his nutri-
tion and facilitate recovery from the adjuvant chemoradio-
therapy that followed ependymoma excision. Subsequent
magnetic resonance imaging showed some extension of the
mediastinal mass toward the gastroesophageal junction with
compression and displacement of the esophagus. After sev-
eral weeks of recovery from chemoradiation therapy, he was
scheduled for a laparoscopic mass excision.

Surgical Procedure

The patient was placed in the supine position on the oper-
ating table. Five 5-mm trocars were placed: 1 near the um-
bilicus, 2 in the epigastrium on either side of the midline as
working ports, and 1 right and 1 left subcostal for retraction.
After retracting the liver, an abnormal mass was seen
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bulging through the esophageal hiatus displacing the vena
cava. The intra-abdominal esophagus was isolated with an
umbilical tape. We exposed the intrathoracic esophagus
by opening the diaphragmatic hiatus. The cyst was first
dissected laterally off its attachment to the vena cava using
the hook cautery. Posteriorly, the cyst was dissected from
the aorta and paravertebral musculature (Figure 2). The
right vagus nerve was displaced away from the esophagus
onto the aorta and was carefully preserved. The inferior
aspect of the neck of the cyst was defined by performing
a myotomy of the distal esophagus, and this plane was
carefully developed along its sides. To facilitate mediasti-
nal mobilization near the inferior pulmonary vein and
right atrium, the cyst was decompressed. Circumferential
mobilization of the cyst indicated that the neck of the cyst
was closer to the hiatus than we initially anticipated. A 38F
bougie was passed into the stomach to calibrate the
esophagus prior to resecting the mass with a 45-mm Endo
GIA (Covidien, Mansfield, MA) (placed through an up-
sized 12-mm trocar in the epigastrium). An endopouch
bag was used to remove the specimen from the operative
field. An intraoperative upper endoscopy confirmed the
integrity of the mucosal layer of the esophagus. The pre-
viously opened diaphragmatic hiatus was repaired and an
anterior Dor (180°) fundoplication was performed to
cover the myotomy site, which now extended 3-cm intra-
abdominally. There was no postoperative pneumothorax.

The child tolerated the procedure well. On postoperative
day 3, an upper gastrointestinal series was performed and
showed no leak or stricture of the esophagus. He was
started on a clear liquid diet supplemented with gastros-
tomy tube feeds. On postoperative day 7, he was tolerat-
ing a soft oral diet and was discharged. The final pathol-
ogy was consistent with a bronchogenic cyst consisting of
respiratory type, ciliated columnar epithelium, containing
cartilage in the wall. The child has since been seen at his
1-year follow-up appointment and is doing well with
complete resolution of the dysphagia.

DISCUSSION

Foregut duplications are rare congenital abnormalities
originating from errors in embryologic development.11

Duplication cysts may arise from aberrant budding of the
tracheobronchial tree, abnormal separation of the primi-
tive trachea and esophagus, or the persistent adherence of
the endoderm to the notochord.12 Bronchogenic cysts are
characteristically lined with ciliated columnar epithelium
and contain seromucinous glands and hyaline cartilage
while esophageal duplications usually contain gastric,
esophageal, or pancreatic mucosa along with 2 layers of
smooth muscle within the wall.1,2,13 They are collec-
tively known as foregut duplication cysts, emphasizing
their embryologic, histologic, and anatomic similari-
ties.1–6,8,9,14,15 Both are most commonly found in the
mediastinum and present with symptoms secondary to
intrathoracic mass effect or intracystic secretions.6,11,12

Figure 1. Magnetic resonance image showing posterior medias-
tinal cyst extending to the inferior cardiac border.

Figure 2. Intraoperative picture showing duplication cyst that
has been rotated to the left of the patient. The cyst (left of image)
has been dissected away from its superior attachments within the
chest leaving it attached to the lower esophagus. The inferior
vena cava (right of hiatus) and aorta (posterior bed of hiatus) are
visualized along with the enlarged esophageal hiatus. The cyst
was decompressed after mobilization to facilitate stapler appli-
cation and the contents were cream yellow in color and muci-
nous in consistency (seen toward the top left).
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A retrospective review of 68 cases of foregut duplica-
tions discovered a 15% incidence of cysts with a mix-
ture of both respiratory and alimentary tract epithelium,
although bronchogenic cysts were still the most com-
mon.6 The clinical implication of a hybrid cyst is the
increased potential for acute symptoms due to intracys-
tic gastric or pancreatic secretions leading to ulceration,
bleeding, strictures, or perforation.5,8,12,16

Diagnosis in the pediatric population is usually between 1
and 4 years, but incidental prenatal diagnosis is made, by
ultrasound, in up to one-third of cases, usually between 22
and 27 weeks’ gestation.6,8 The cysts generally measure 1
to 2 cm in diameter at birth and often expand to �10 cm
in an adult. Expectant management of foregut duplica-
tions is not recommended, as most patients will eventually
develop symptoms. Mass-effect and gastrointestinal com-
plaints are the most common symptoms and approxi-
mately 50% to 75% of pediatric patients diagnosed with
foregut duplications are symptomatic.1,6,12,17 Symptomatic
patients generally have a higher rate of intraoperative
complications, including injury to the vagus nerve, incom-
plete resection, higher rate of conversion from minimally
invasive to open surgery, and longer durations of ventila-
tor support and more hospital days.1,4,6,8,12,15,16,17 Out-
comes seem to be improved in patients who are diag-
nosed prenatally because surgery can be planned at an
early age, before symptoms or complications arise.8 Based
on a few case reports, some physicians cite the potential
for malignant transformation of foregut duplications as an
additional reason for early resection.1,6,12,18

Thoracotomy and enucleation is the standard procedure
for excision of mediastinal foregut duplications.2,4,10 Min-
imal access thoracoscopy has become progressively more
common, offering the advantages of reduced postopera-
tive pain, earlier recovery, and fewer hospital days.8,19 The
laparoscopic approach avoids the repercussions of oper-
ating through the thorax. This includes the deleterious
effects of one-lung ventilation on the immune and respi-
ratory system, as well as the placement of a tube thora-
costomy.10,20 To the best of our knowledge, this is the first
report of a totally laparoscopic transhiatal approach to
posterior mediastinal foregut duplication in the pediatric
population. There are at least 2 reports of laparoscopic
excision of intra-abdominal foregut cysts in children,13,21

and 2 reports of partially laparoscopic resection of medi-
astinal foregut duplications in adults.7,16

The transhiatal laparoscopic approach offers the advan-
tage of avoiding the morbidities associated with thoracic
surgery while providing a safe and effective resection. The

laparoscopic approach allowed an excellent visualization
of the lesion, safe mobilization of adjacent structures, use
a vertical cutting stapler, visualization of both the medi-
astinal and abdominal compartments to evaluate for ad-
ditional pathology, and the opportunity to concurrently
perform an antireflux procedure. We believe that it is
important to correctly define the neck of the cyst and
performing a myotomy facilitates this step. It is also im-
portant to avoid entering into the cyst while performing
the myotomy as the mucosa may bulge irregularly at the
cyst-esophagus interface. This step facilitates accurate sta-
pler application. Having a bougie in the esophagus pre-
vents inadvertent narrowing of the lumen during stapler
application. Additionally, because we had abdominal ac-
cess, we were able to perform a fundoplication to protect
the myotomy site. We did not take down the previous
gastrostomy and were able to satisfactorily work around it.
Upper endoscopy was performed intraoperatively to con-
firm the integrity of the esophageal lumen. We believe
that performing the myotomy and calibrating the esoph-
agus has the potential benefits of reducing the incidence
of late esophageal leaks, iatrogenic injury, and reopera-
tion for recurrence. This appears to be a safe and feasible
alternative to the traditional thoracic approach.
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11. Gun F, Erginel B, Unüvar A, Kebudi R, Salman T, Celik A.
Mediastinal masses in children: experience with 120 cases. Pe-
diatr Hematol Oncol. 2012;29(2):141–147.

12. Petroze R, McGahren ED. Pediatric chest II: benign tumors
and cysts. Surg Clin North Am. 2012;92(3):645–658, ix.

13. Aldrink JH, Kenney BD. Laparoscopic excision of an esoph-
ageal duplication cyst. Surg Laparosc Endosc Percutan Tech.
2011;21(5):e280–e283.

14. Yang X, Partanen K, Seppä A, Berg E, Pasanen P. Para-
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