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Abstract

Background Esophagogastric bypass is performed for esophageal strictures. Mucus retention, known as mucocele,
sometimes occurs at the stricture oral side of the remnant esophagus. It is often asymptomatic and is expected to be
naturally decompressed, but it may cause respiratory failure depending on the case. Herein, we report a case in which
we successfully performed thoracoscopic esophageal drainage as emergency airway management due to tracheal
compression by a mucocele after esophagogastric bypass for unresectable esophageal cancer with esophagobron-
chial fistula.

Case presentation A 56-year-old man underwent esophageal bypass surgery for an unresectable esophageal car-
cinoma with an esophagobronchial fistula following chemotherapy and radiation therapy. Nine months after bypass
surgery, he experienced severe dyspnea due to tracheal compression caused by mucus retention on the oral side of
the esophageal tumor. We planned thoracoscopic surgery for mucus retention drainage through the right thoracic
cavity to secure the airway as an emergency procedure under general anesthesia. Intubation can be performed safely
by guiding bronchoscopy in the semi-supine position. Upper esophageal dilation was observed on the cranial side of
the azygos arch. We dissected the mediastinal pleura of the upper thoracic esophagus and exposed its wall. A 12-Fr
silicone drain was placed in the esophagus through the right chest wall and 120 ml of white fluid was aspirated. He
was discharged 9 days after surgery without complications and resumed treatment with an immune checkpoint
inhibitor 23 days after surgery. Thereafter, he continued chemotherapy for esophageal cancer, but died of tumor pro-
gression and lung metastasis 35 months after bypass surgery and 25 months after thoracoscopic surgery.

Conclusions Thoracoscopic esophageal drainage could be performed safely as emergency airway management,
shorten the period of discontinuance, and allow cancer treatment to be resumed promptly. We believe that this
thoracoscopic procedure is an effective and less invasive method if the percutaneous approach is difficult.
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Background

Esophagogastric bypass is performed for esophageal
strictures due to malignancy. During esophageal bypass
surgery, the gastric tube pulled up through the retroster-
nal route to the neck is commonly anastomosed to the
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intake for unresectable advanced esophageal cancer
[1, 2]. It is sometimes necessary to perform drainage
to prevent mucus retention in the remnant esophagus
(known as mucocele), because it is usually asymptomatic
but sometimes causes respiratory failure [3, 4]. Herein,
we report a case in which we performed thoracoscopic
esophageal drainage as emergency airway management
caused by tracheal compression due to a mucocele on the
oral side of the esophageal tumor after esophagogastric
bypass with external drainage for unresectable esopha-
geal cancer.

Case presentation

A 56-year-old man presented at our hospital with dys-
phagia. He was diagnosed with unresectable advanced
esophageal squamous cell carcinoma with mediastinal
lymph node metastasis and esophagobronchial fistula.
The tumor formed a very strong stenosis, which did not
allow a narrow-bore endoscope to pass through. He
underwent esophagogastric bypass surgery comprising
anastomosis between the cervical esophagus and subto-
tal gastric tube, pulling up through the retrosternal route
with external drainage of the remnant esophagus using a
silicone tube from the abdominal wall. Subsequently, he
was able to have meals and underwent chemotherapy and
therapy with immune checkpoint inhibitors following
chemoradiotherapy. Nine months after surgery, he was
admitted to our hospital with severe dyspnea and hoarse-
ness and could not be kept in supine position. Computed
tomography (CT) and magnetic resonance imaging
(MRI) revealed marked dilation of the residual esophagus
on the oral side of the tumor and heavy tracheal exclusion
(Fig. 1). Thoracoscopic surgery was planned to secure the
airway during the emergency surgery. Intubation can be
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performed safely by guiding bronchoscopy in the semi-
supine position. We prepared extracorporeal membrane
oxygenation for use when needed. He was placed in the
left lateral decubitus position, and thoracoscopic surgery
was performed with five ports and one-lung ventilation.
There were adhesions between the mediastinal pleura
and the right lung in the upper mediastinum, which were
dissected safely. Upper esophageal dilation was observed
on the cranial side of the azygos arch, and a tumor was
found at the level of the tracheal bifurcation. We dis-
sected the mediastinal pleura of the upper thoracic
esophagus and exposed its wall. Subsequently, a puncture
using a fine needle was performed, and 120 ml of white
fluid was aspirated. A 12-Fr silicone drain was inserted
from the right chest wall below the right subclavian
artery along the chest wall and was placed in the esopha-
gus. The drain was fixed to the esophageal wall, and the
mediastinal pleura was closed (Fig. 2). The drainage tube
was fixed to the esophageal wall using a non-absorbable
suture; subsequently, we fixed mediastinal pleura and
esophageal wall covering the drainage tube similar to that
in Witzel’'s method. This surgery lasted 90 min.

The stenosis of the trachea and hoarseness disappeared,
and the patient was able to maintain a supine position
without dyspnea after surgery. A day after the surgery,
a drain contrast study was performed, which showed
the dilatation disappeared (Fig. 3). The patient was dis-
charged 9 days after surgery without complications. He
resumed treatment with an immune checkpoint inhibi-
tor 23 days after the surgery. A CT scan showed that
the mucocele had disappeared 2 months after surgery
(Fig. 4). Three months later, a bronchial stent was inserted
for invasion of the left bronchus due to tumor progres-
sion. Radiotherapy for brain metastasis was performed

Fig. 1 Mucocele of the esophagus. a CT scan showing tracheal compression due to the mucocele. b MRI showing the presence of fluid collection
and dilatation of the remnant esophagus. ¢ MRI showing tracheal compression due to the mucocele on the sagittal view
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Fig. 2 Surgical findings. Upper esophageal dilation was shown on the cranial side of the azygos arch (white arrow), and a tumor was found at the
level of the tracheal bifurcation (black arrow). A fine needle puncture was performed, and a white-colored fluid was aspirated. A 12-Fr silicone drain
was inserted from the right chest wall. The drain was fixed at the esophageal wall and closed the mediastinal pleura covering it

Fig. 3 Xray findings after esophageal drainage. A drain contrast study was performed and showed that dilatation of the upper thoracic esophagus
had disappeared
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Fig.4 Findings of CT after esophageal drainage. The CT scan showed that the mucocele was still absent 2 months after the surgery

13 months later. The patient continued chemotherapy for
esophageal cancer. However, the patient died of tumor
progression and lung metastasis 35 months after bypass
surgery and 25 months after thoracoscopic surgery.

Discussion

Esophageal mucocele is a rare complication of esopha-
geal diversion procedures that lead to the formation of a
blind esophageal loop, and persistent secretions from the
mucosa lead to the development of mucocele [5]. This can
be diagnosed by its high-intensity signal in T2-weighted
MRI [3, 5]. Based on previous reports, mucocele was
detected after performing esophageal bypass in patients
who underwent surgery for benign conditions, such as
perforation, corrosive stricture, achalasia, and carcinoma
[3-10]. Collins et al. showed percutaneous drainage with
absolute alcohol ablation for mucocele [11]. A previ-
ous study reported a mucocele after esophageal bypass
surgery, which was drained through R-Y loop of jeju-
num [6]. However, the treatment of mucocele was com-
monly performed with a thoracotomy including remnant
esophagectomy or mucosectomy [3-5, 7, 8, 10]. In recent
years, the thoracoscopic surgery was being performed
in this condition [9], but we found no reports of endo-
scopic treatment for mucocele after esophageal bypass.
Mucocele is often asymptomatic and is expected to be
naturally decompressed [6, 10]. However, it should be
noted that there are reports of severe respiratory disor-
ders due to mucocele (3, 4].

Esophageal bypass for advanced esophageal cancer
with severe stenosis is one of the procedures that facili-
tates oral food intake [1, 2]. Mucocele sometimes occurs
at the oral side of the stricture of the remnant esophagus
[1]. It is important to prevent mucocele at the oral side of
the esophageal stricture, and the fluid should be drained.
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It is also necessary and important to avoid rupture of the
esophageal stump caused by mucocele. Internal drainage
is known as the Postlethwait method [12] and Kirschner
method [13], and external drainage is performed using
a tube inserted from the abdomen [14]. Cardiostomy
is also known as one of the external drainages [15]. As
patients sometimes need artificial ventilation support if
an esophagobronchial fistula grows, external drainage is
sometimes better than internal drainage in these patients
[2, 14]. Therefore, the surgical procedure should be
selected based on the case.

In this case, airway compression by mucocele that
occurred in the residual esophagus caused severe dysp-
nea. A percutaneous approach was not used because
of anatomical difficulty. The cervical approach was not
adopted because of the position of the brachiocephalic
artery. The intercostal approach from lateral vertebral
body was also considered, but there was a risk for injury
of right lung and the drainage tube needs to be inserted
in this approach. Thus, we considered that the precor-
dial approach is better for drain management than other
approaches. Although a tracheal stent was considered,
it was not used due to risk for rupture, because hoarse-
ness had not improved. Therefore, thoracoscopic esoph-
ageal drainage was performed. We were concerned that
esophageal leakage would cause bacterial infection in
the thoracic cavity and carcinomatous pleurisy follow-
ing drainage. However, the tumor was controlled with
multimodal therapy, and selecting a reliable and prompt
improvement method was necessary. In this case, exter-
nal drainage could not be performed from the distal side
of the stricture during the bypass surgery. Therefore, it
may be desirable to create a cervical esophageal fistula.

A disadvantage of this surgical procedure is that the
drainage tube remains on the body surface. An external
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esophageal drainage was already present in the abdomi-
nal wall during the bypass surgery, and an additional
drainage was added to the precordium. The patient often
had to suck the fluid as appropriate. While the patient
sometimes sucks the fluid in the mucocele of the esopha-
gus, the drainage did not require replacement until the
drainage tube was lost at 12 months after this surgery.
However, the mucocele did not require drainage subse-
quently. In this case, we chose this procedure as an emer-
gency surgery and was successfully performed.

Esophageal cancer with esophagobronchial fistula has
a poor prognosis [2]. This patient underwent multimodal
treatment, including chemotherapy, radiotherapy, and
therapy with immune checkpoint inhibitors after esopha-
geal bypass surgery for locally advanced esophageal can-
cer and metastasis. The patient survived for more than
30 months after bypass surgery. He had to temporar-
ily abandon cancer treatment by esophageal mucocele,
but thoracoscopic drainage could shorten the period
of discontinuance and allow the cancer treatment to be
resumed promptly.

Conclusions

We experienced a case in which we performed thora-
coscopic esophageal drainage for a mucocele on the
oral side of the esophageal tumor after esophagogastric
bypass for unresectable esophageal cancer. Thoraco-
scopic esophageal drainage could be performed safely as
emergency airway management, shorten period of dis-
continuance, and allow cancer treatment to be resumed
promptly. We believe that this thoracoscopic procedure
is an effective and less invasive method if the percutane-
ous approach is difficult.
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