
Abstract. Background/Aim: Esophagobronchial fistula is a
common complication of advanced esophageal cancer, related
to respiratory distress and mortality. Esophageal bypass has
been successfully utilized for palliation, as bridging to
definitive chemoradiotherapy. The aim of this study is to
present an extremely difficult case of a mid-esophageal
squamous cell carcinoma complicated with aerodigestive
fistula that was treated using 3D laparoscopic-assisted
esophageal bypass with curative intent. Case Report: A 49-
year-old female patient presented with T4b esophageal-
squamous cell carcinoma and esophagobronchial fistula.
Laparoscopic-assisted V-shaped retrosternal esophageal
bypass using a gastric conduit was started, which was
converted to open surgery due to respiratory distress. The
patient was able to undergo chemoradiotherapy treatment.
Conclusion: 3D laparoscopic-assisted esophageal bypass can
be a safe and feasible approach in patients with advanced mid-
esophageal squamous cell carcinoma and esophagobroncial
fistula. Additionally to the advantages of laparoscopic surgery,
this operation permits oral feeding, and can be used with
possible curative intent in patients with adequate response to
chemoradiotherapy.

Esophageal cancer is the eighth most common malignancy
and the sixth leading cause of cancer mortality worldwide

(1). The most common presenting symptom of esophageal
cancer is dysphagia, leading to severe malnutrition and
reduced quality of life (2). Esophagectomy is the mainstay
in curative treatment for local and loco-regional disease (3).
However, definitive chemoradiotherapy (CRT) is provided as
palliative treatment to prolong the survival and relieve the
symptoms in patients with advanced disease (3). Definitive
CRT in esophageal squamous cell carcinoma can be used
with a curative intent. Long-term results have revealed
similar overall survival for T1bN0M0 esophageal cancer
patients treated with CRT or esophagectomy alone, while
local recurrence rate was higher in the CRT group (4).

In locally advanced esophageal tumors, disease
progression often involves tumor invasion into adjacent
organs such as the trachea or bronchus, partly due to lack of
serosal layer (5). The prognosis of T4b esophageal cancer is
generally poor; however, 5-year survival of 5% to 10% is
estimated after definitive CRT (5).

The stomach has been used extensively as an excellent
conduit for reconstruction in esophageal bypass (6), but its
use as a bridge to definitive treatment has been reported only
in few studies.

Case Report

We present the case of a 49-year-old female patient, with a
medical history of esophageal achalasia for more than 10
years. She complained of fever due to microaspirations and
mild respiratory distress for the past fifteen days
accompanied with progressive dysphagia, retrosternal pain
and extensive weight loss. Full blood count revealed
leukocytosis (14.300 per mm3) with right shift (Neut=79%);
the rest of laboratory tests were within normal limits. 

Clinical examination revealed severe cachexia with
sarcopenia and decreased air entry on the right chest. Chest
X-ray showed right apical pleural thickening with
fibroatelectatic changes in the right middle and lower
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lobe. Contrast-enhanced computed tomography (CT) scan of
the chest and abdomen revealed the presence of an extensive
and unresectable mid-esophageal tumor with an
esophagobronchial fistula at the level of the right secondary
bronchus (Figures 1, 2), alongside lymphadenopathy in the
abdomen and chest. Moreover, there was evidence of
bronchiectatic changes in both the right upper and middle
lobes with subpleural fibroatelectatic changes in the posterior
segment of the right upper lobe, most likely due to recurrent
aspirations. Upper gastrointestinal endoscopy revealed
megaesophagus with tight esophago-gastric junction related
to achalasia and a circumferential inflammatory lesion from
20 to 25 cm from the incisors with the presence of
esophagobronchial fistula. Biopsies of the esophagus lesion
revealed a moderately differentiated squamous cell
carcinoma.

Based on these findings, the patient was offered cervical
esophagostomy; however, she declined due to poor quality
of life that it offers. As a result, the only possible surgical
treatment was esophageal bypass. The patient underwent 3D-
laparoscopic-assisted bypass surgery as a bridge to definitive
CRT with possible curative intent; due to respiratory distress,
the process was converted to open. 

The patient was placed to a split-leg table position and
steep reverse Trendelenburg was used. Laparoscopy revealed
huge right and left liver lobes, probably related to long-term
parenteral nutrition that the patient was receiving. Due to the
latter, an adjustment of trocar placement with caudal shift
was performed (Figure 3). Mobilization of the stomach
greater curve, with partition of the gastrocolic and
gastrosplenic ligaments, including ligation of the left
gastroepiploic and short gastric vessels, 3-4 cm outside the

vascular arcade was performed. The greater omentum was
divided and the right gastroepiploic vessels, right gastric
vessels, and left gastric vessels were all preserved. The right
liver lobe was mobilized to gain access to the gastric cardia
and subxiphoid space, by dissecting the right triangular and
coronary ligaments. A retrosternal canal from the
xiphisternum to the manubrium sterni was then formed under
direct 3D laparoscopic vision. The patient presented mild
tachycardia with signs of hypercapnia and was unable to
tolerate laparoscopy. Due to respiratory distress, the
procedure was converted to open with a midline laparotomy. 

Following that, the V-shaped division of the stomach with
the long gastric tube was performed. Stomach partition was
performed using a 21 mm circular stapler, which was inserted
2 cm above the pylorus and 5 mm medial to the lesser curve,
anastomosing the anterior to the posterior gastric wall, in
order to allow mucus from the about-to-be-formed esophageal
blind end to drain (Figure 4). Utilizing this gastric opening,
a V-shaped gastric partition with a 2- to 3-cm-wide gastric
conduit was constructed up to the level of gastric cardia
(Figure 5), using the iDrive™ ultra powered stapling system
(Medtronic, Minneapolis, MN, USA) with purple staple
cartridges. Simultaneously, an incision was made on the left
side of the neck. The enlarged cervical esophagus was
dissected, taking care not to injure the recurrent laryngeal
nerves, and was divided above the sternal notch using the
iDrive™ ultra powered stapling system with purple staple
cartilage. The gastric pull-up was brought behind the
mobilized left liver lobe up to the left neck through the
previously formed retrostrernal canal (Figure 6); then, it was
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Figure 2. Frontal view of computed tomography showing the esophageal
mass.

Figure 1. Computed tomography of the chest showing a mid-esophageal
tumor with invasion of 2nd class bronchi beneath the right main
bronchi.



anastomosed to the cervical esophagus in an end-to-side
manner in a single layer, using PDS 4/0 (Ethicon, Cornelia,
GA, USA) interrupted Gambee sutures. In order to allow easy
passage of the gastric conduit into the neck through a tight
thoracic inlet, a partial resection of the sternal head of the left
clavicle and the supero-posterior aspect of the manubrium
sterni was carried out. A penrose drain was placed around the
esophageal stump in the neck. A feeding jejunostomy was
placed. Operation time was 220 min, with blood loss less than
250 ml. No blood transfusion was needed intra-operatively
(pre-operative HGb was 10.5 mg/dl). The patient was
transferred to intensive care unit (ICU). 

Due to general anesthesia and an intraoperative edema
caused by the endotracheal tube, a postoperative respiratory
disequilibrium was observed, that did not allow extubation
for 15 post-operative days. She was then returned to the
clinic, and after barium swallow test (on the 20th post-
operative day), oral diet was commenced. Leakage from the
cervical anastomosis was observed two days later, which was

managed conservatively, with nil per os and parenteral
nutrition for 2 weeks. One month later, the patient underwent
3 cycles of radiotherapy and after closure of the anastomotic
leak, 3 cycles of CRT were administrated. Over the
following 8 months, tumor regression was observed (Figure
7). For now, ten months after surgery, the patient is in a good
overall clinical status, free of respiratory distress symptoms,
with acceptable oral food intake. 

Discussion

Squamous cell esophageal cancer can present with
esophagobronchial/trachoesophageal fistula in 5% to 15% of
patients, accompanied by severe or complete dysphagia and
respiratory distress (7). Esophagobronchial fistulas lead to
severe morbidity and mortality, with life threatening
respiratory sepsis, due to gastrointestinal contamination of the
tracheobronchial tree (8); if left untreated, median survival is
estimated to be less than 4 weeks (9). Furthermore, esophageal

Davakis et al: Laparoscopic Esophageal Bypass in T4b Fistulized Mass

2165

Figure 3. Abdominal trocar placement alongside neck preparation.

Figure 4. Stomach partition formed with a 21-mm circular stapler. The
black arrow indicates the resection line along the stomach. The white
arrow indicates the initial partition of the stomach with circular stapler. 



cancer patients with esophagobronchial fistula are confronted
with the inability to take in food orally. As a result, their
nutritional status deteriorates rapidly with detrimental
consequences due to severe sarcopenia (10). 

Treatment options for such fistulas include tracheal,
esophageal, or both (double) stenting (11), as well as surgical
bypass with gastric or colon conduit (12). Self-expandable
metallic stent utilization is a safe method of palliating severe
dysphagia and fistulas (11). Stenting can offer a less invasive
approach, mostly in debilitated patients and is generally
preferred. In the present case, pre-operative stenting of the
airway or esophagus was not an option, due to inability to
stent the secondary bronchus or megaesophagus, respectively.

Surgical bypass operation can be performed in younger
patients or in patients with relatively good performance status,
for whom stenting is not an option (6). Peri-operative mortality
rate is high for the radical operation, as has been recently
reported (13). There is an excellent alternative described by
Kirschner (14), known as Kirschner’s operation, which
includes a retrosternal gastric bypass with drainage or ligature
of the lower esophagus. Although the reported palliation is

good, mortality rate exceeds 20% (15-17). According to
Kirschner’s operation, associating gastric bypass with ligature
of the lower esophagus offers the advantage of postoperative
radiotherapy, while protecting the bypass from tumoral
invasion (14). This procedure enables control of the respiratory
infection and adequate nourishment of the patients (14). 
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Figure 5. Formed gastric conduit.

Figure 6. Divided cervical esophagus and pulled-up gastric conduit.

Figure 7. Six months follow-up computed tomography scan shows tumor
regression (white arrow) and the retrosternal gastric tube (white lined
black arrow). 



Retrosternal gastric bypass can be performed in various
clinical cases, both for malignant and benign esophageal
entities (6). It can provide relief from aspiration symptoms
through separation of the respiratory and alimentary tracts
(12). Additionally, retrosternal gastric bypass has been
reported with excellent results in cases with high risk of
developing locoregional recurrence after esophagectomy
for prevention of later conduit obstruction (17). Other than
retrosternal route, the newly formed conduit can pass
through the subcutaneous space. However, this technique
has several disadvantages, as it is the longest route, while
it has been associated with higher risk of tube trauma and
kinking (6). For these reasons, the subcutaneous route is
reserved as the last option for patients with previous
mediastinal surgery and pleural infection or mediastinal
fibrosis (18).

Small bowel or colon conduits can also be used for
surgical bypass; the colon or the jejunum are utilized as
conduits in patients with a history of previous gastric
surgery. Although palliative coloplasty is mostly performed,
others prefer the better congruence obtained with the right
ileocolon accompanied with removal of the first rib and the
clavicle (19). When jejunum or ileum is used as conduit,
cervical supercharging is needed to establish adequate blood
flow and avoid vein congestion (20). To reduce the risk of
anastomotic cervical fistula, and the risk of excessive
pressure in the formed retrosternal conduit, partial exeresis
of the clavicle and manubrium sterni has been proposed (21). 

Javed et al. were the first to describe a laparoscopic
technique for bypass in patients with corrosive esophageal
strictures, using either a gastric or a colonic conduit (22).
The authors reported on safety, feasibility, and effectiveness
of this technique, alongside the established advantages of
minimally-invasive techniques, such as faster recovery, fewer
respiratory complications, and minimal postoperative pain.
In addition, laparoscopy can provide direct visualization of
the substernal dissection (23). However, despite all the
advantages of minimally-invasive laparoscopic approach,
advanced tumor stage and compromised performance status
are associated with higher rates of conversion to open
procedure (laparotomy), as in our case (24). 

3D-assisted laparoscopy, as was initially utilized in our
case, has been shown to provide all the advantages of
minimally-invasive approach, amplified with better depth
perception and detailed optics, and appears to be superior
comparing to 2D-laparoscopy procedures (25). 

In the literature, there are several reports of esophageal
bypass, with the vast majority reporting a palliative procedure
(6, 12, 22, 23). However, in the present case, the esophageal
bypass was performed with curative intent, provided that
definitive CRT could be administered. The rationale behind this
procedure was that it would isolate the aerodigestive fistula and
allow the patient to have oral nutrition. Thus, the patient would

be able to tolerate and complete the following CRT cycles. In
addition, by this surgical technique the use of esophageal
drainage (via a transthoracic or transabdominal esophagostomy
tube) and consequent poor quality of life are avoided, by
allowing native drainage of the esophageal stump through the
non-divided gastric lesser curve. Despite the fact that it is a
high risk and far-fetched treatment approach, multimodality
treatment with CRT and surgery, as described in our paper, in
this order is the only combination that can potentially provide
curative treatment of advance squamous esophageal cancer
complicated with esophagobronchial/tracheoesophageal fistula.
Any other treatment would be with palliative intent and would
have compromised the radiotherapy field and result.

Laparoscopic-assisted esophageal bypass (with non-
divided stomach and without the need of esophageal
drainage) with a gastric conduit for patients with advanced
mid-esophageal fistulating cancer is technically demanding
but feasible. It can be part of a therapeutic equation with
curative intent in fit patients. In the extremely severe
situation caused by esophagobrochial/tracheoesophageal
fistula, inevitably leading to severe morbidity and mortality,
surgical bypass operations can eliminate respiratory
contamination while improving the patient's quality of life
by allowing normal food intake. 
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