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First Case of Esophagectomy Using a Robotic Single-Port System 
for Laryngo-Esophagectomy
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A 58-year-old female patient was diagnosed with hypopharyngeal cancer with extension 
to the invasion of the upper esophagus. After 2 cycles of durvalumab as neoadjuvant ther-
apy, total laryngo-esophagectomy using a single-port (SP) system via a subcostal incision 
was done. The operation was completed within 41 minutes, and the patient recovered 
without esophagectomy-related complications. The patient received total laryngectomy 
and esophagectomy using a robotic SP system via a 3-cm-long subcostal incision and 
gastric pull-up under laparotomy. During the postoperative period, the patient suffered 
from anastomotic leakage, but recovered with vacuum therapy. Here, we report the first 
successful human case of esophagectomy using an SP system.
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Case report

A 58-year-old female patient was referred from a local 
hospital due to dysphagia. Neck computed tomography 
and magnetic resonance imaging revealed a 4.5-cm longi-
tudinal mass that invaded the hypopharynx and cervical 
esophagus, extending to the upper esophagus (Fig. 1A, B). 
Biopsy revealed that the mass was moderately differentiat-

ed squamous cell carcinoma. After 2 cycles of durvalumab 
as neoadjuvant therapy, total laryngo-esophagectomy with 
neck dissection and gastric pull-up was planned.

The patient was placed in a semi-prone position after 
double-lumen intubation. A 5-mm assistant port was in-
serted in the posterior axillary line in the eighth intercostal 
space to insufflate the chest cavity with 12 mm Hg carbon 
dioxide and to displace the diaphragm inferiorly. A skin 
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Fig. 1. (A) Initial neck computed to-
mography of the patient. (B) Initial 
neck magnetic resonance image of 
the patient.
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incision was then made right below the subcostal margin 
at the mid-clavicular line and a tunnel was dissected supe-
riorly with long Metzenbaum scissors and fingers. Connec-
tion of the tunnel from the subcostal skin incision into the 
thoracic cavity was confirmed with an endoscope through 
the 5-mm port. The wound retractor of the port access sys-
tem was placed through the skin incision, and the robotic 
single-port (SP) surgical system (da Vinci SP Surgical Sys-
tem, Model SP1098; Intuitive Surgical Inc., Sunnyvale, CA, 
USA) was docked through the port access system (Fig. 2A). 
The dissection of the esophagus began at the lower esopha-
gus and continued to the upper esophagus. The grasping 
power of the robotic instrument was insufficient to lift the 
esophagus; therefore, the esophagus was pushed or pulled 
using the instrument itself to secure space between the 
esophagus and pericardium or trachea, and the space was 
dissected using robotic monopolar or bipolar devices. 
During dissection of the upper mediastinum, an incidental 
injury of the thoracic duct occurred, but the thoracic duct 
was successfully ligated with a robotic clip applier. The ro-
bot docking time and console time for the esophagectomy 
were 10 and 41 minutes, respectively. Unedited surgical 
procedures are recorded in Supplementary Video 1. The 
skin incision was 3 cm (Fig. 2B). After esophagectomy, to-
tal laryngectomy was done by an otolaryngologist using 
the SP system, and a laryngo-gastrostomy was made after 
gastric mobilization using open laparotomy. The total op-
eration time was 427 minutes. Because esophagectomy was 
done for the gastric pull-up, mediastinal lymph node dis-
section was not done in the thoracic cavity, and the lymph 
node at the upper mediastinum was dissected through a 
neck incision after laryngectomy. The numbers of dissect-
ed left and right recurrent laryngeal nerve lymph nodes 
were 2 and 5, respectively. A postoperative 1 week, the peak 
numerical pain intensity scale was 2.

The pathologic report revealed that the main lesion was 
hypopharyngeal invasive squamous cell carcinoma (size: 

6.5×3.5 cm), invading the submucosa of upper esophagus 
and extending to the post-cricoid area of the hypopharynx. 
No metastatic lymph nodes were observed. During the 
postoperative periods, the patient suffered from anasto-
motic leakage, but it recovered in response to vacuum ther-
apy. The author obtained verbal informed consent from 
the patient for publication of this case report and accom-
panying images.

Discussion

Despite advances in perioperative management, esopha-
gectomy is one of the most invasive procedures among all 
surgical procedures for malignant tumors, with serious 
postoperative complications [1]. The morbidity and mor-
tality rates have been reported to be up to 60% and 3.4%, 
respectively, according to a large Japanese national report 
[2]. Therefore, minimally invasive esophagectomy can be 
an attractive alternative to conventional open esophagecto-
my for reducing postoperative morbidities and mortalities 
[3]. The TIME Trial (Time to Reduce Mortality in End-
Stage Renal Disease Trial), which was a phase III random-
ized controlled trial, compared thoracoscopic esophagecto-
my to open esophagectomy and reported that the incidence 
of pulmonary infection was considerably lower in the tho-
racoscopic esophagectomy group than in the open eso-
phagectomy group [4]. In this context, many thoracic sur-
geons think that trauma to the thoracic cavity and its 
related morbidities could be reduced by decreasing the 
number of ports.

The SP system was approved in South Korea in the field 
of general thoracic surgery in South Korea. The SP system 
has 3 flexible instruments in contrast to the 2 non-flexible 
arms in the previous robotic single-site platform and a ste-
reoscopic binocular camera, all contained within a 2.5-cm- 
diameter cannula. Application of the SP system in eso-
phagectomy has been attempted by Chiu et al. [5] in the 

A B

Fig. 2. (A) Subcostal incision with 
the patient in the semi-prone posi-
tion. (B) A 3-cm-long postoperative 
wound. (A) Docking of the single- 
port system via the subcostal appro-
ach. (B) Wound after the operation. 
Written informed consent for pub-
lication of this image was obtained 
from the patient.
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cadaver model via a transcervical approach; the rationale 
of the transcervical approach is that the incidence of pneu-
monia remains significant, as transthoracic esophagectomy 
requires 1-lung ventilation. However, the anatomic land-
marks in the transcervical approach are not familiar for 
thoracic surgeons, and other esophageal procedures such 
as excision of esophageal submucosal tumors cannot be 
done with the transcervical approach. In the previous ca-
daver study performed by the author [6], the subcostal ap-
proach in the semi-prone position could provide the ap-
propriate surgical view for the posterior mediastinum and 
esophagus. In addition, rapid and appropriate management 
for emergent situations such as bleeding is possible in the 
subcostal approach. Even though entrance into the thorac-
ic cavity could increase more pulmonary complications 
than the transcervical approach, the author believes that 
the subcostal approach is appropriate for esophageal proce-
dures. To the author’s knowledge, this case is the first 
esophagectomy using an SP system. As a pilot approach, 
the author performed esophageal mobilization in a patient 
with hypopharyngeal cancer with upper esophageal exten-
sion within 41 minutes. The chyle leakage from the thorac-
ic duct in upper mediastinum was successfully ligated with 
a robotic clip applier during the operation. Even though 
the patient experienced anastomotic leakage, this was not 
related to the esophagectomy itself.

In conclusion, this case report shows that esophagectomy 
using an SP system via the subcostal approach is feasible 
and safe. More complex procedures such as mediastinal 
lymph node dissection could be attempted using SP sys-
tems in the future.
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