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Robotic gastric mobilization in robotic minimally invasive
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After having been first reported in 1992 by Cuschieri
et al. (1), minimally invasive esophagectomy (MIE) has since
undergone some innovation, such as the introduction of the
prone position (2) and surgical robots.

Retrospective studies have well documented the benefits
of MIE in thoracic procedures, including better short-
term outcomes such as reduced intraoperative blood loss
and less postoperative pulmonary complications (3,4).
However, few studies have provided level 1 evidence.
The TIME trial, which compared purely thoracoscopic
(prone position) plus laparoscopic total MIE (TLME) and
totally open esophagectomy (OE + OG) by maximizing
the difference in surgical trauma, successfully showed
reduced postoperative pulmonary complications (5) at
the cost of longer operative time. Although both groups
had similar long-term oncologic outcomes (6), the results
were not convincing due to the relatively small sample
size (59 vs. 56 cases, respectively). To confirm whether
thoracoscopic esophagectomy was indeed not inferior to
open esophagectomy in overall survival, a Japanese phase
I trial JCOG1409) is currently ongoing (7).

When subdividing MIE into thoracoscopy (TE)/
thoracotomy (OE) and laparoscopy (LG)/laparotomy (OQG),
a laparoscopic abdominal phase with an open thoracotomy
was proven to be more beneficial compared to (totally)
open esophagectomy as observed in the MIRO trial (8),
which showed that hybrid MIE, a laparoscopic abdominal
phase with an open thoracotomy, had better perioperative
outcomes compared to open esophagectomy, with both
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having comparable long-term oncologic outcomes.

With regard to robotic surgery, early adopters of robotic
esophagectomy during the early first decade of the 2000s
used the first generation of the da Vinci surgical robotic
system (DVSS) (9-12). Initially, robot-assisted MIE
(RAMIE) mainly started by using the robot for thoracic
part. At that time, robotic assistance was believed to be
more beneficial to overcome the difficulties of conventional
thoracoscopic surgery, such as instrumental conflict with
the rib in narrow intercostal spaces or an instrumental axis
orthogonal to the dissection axis, which is parallel to the
esophagus. Thereafter, robotic assistance was gradually
introduced to gastric mobilization. However, robotic gastric
mobilization (RG) is a technically demanding procedure
given that a single robotic arm needs to maintain exposure
of the greater curvature, which can be done by assistants
using two forceps during conventional laparoscopy.

Although growing evidence has been available for
RAMIE, only one prospective randomized controlled
trial, named the ROBOT trial, has compared robotic
esophagectomy (RE) plus laparoscopic gastric mobilization
(LG) and totally open esophagectomy (OE plus OG) (13).
Accordingly, the results of the aforementioned trial showed
that RAMIE promoted significantly lesser pulmonary
complications (32% vs. 58%) and cardiac complications
(47% wvs. 22%), lesser intraoperative blood loss, lower
postoperative pain scores, faster functional recovery, and
better quality of life compared to open esophagectomy.
However, the study design of the ROBOT trial resembled
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that of the TIME trial, which maximized the difference in
surgical trauma. Therefore, whether the favorable short-
term outcomes of RAMIE can be ascribed to the benefit of
RE over OE or LG over OG cannot be clearly determined.
Moreover, the additional effects of a robotic abdominal
procedure on the robotic thoracic procedure remains
unknown.

In the 2019 Fournal of Thoracic Disease, Na and colleagues
reported the results of a propensity-matched comparison
between total-RAMIE (T-RAMIE), RE plus robotic gastric
mobilization (RG), and hybrid-RAMIE (H-RAMIE),
RE plus OG (14). Among a total of 214 patients who
underwent RAMIE in Seoul National University Hospital
from 2008 to 2018, propensity score matching resulted
in two equal groups of 49 patients to compare short-term
and long-term outcomes. Regarding short-term outcomes,
T-RAMIE depicted a comparable 90-day mortality rate
with H-RAMIE (0% wvs. 6.1%; P=0.083). Moreover, the
incidence of total (63.3% vs. 63.3%; P=1.000), abdominal
(8.2% wvs. 14.3%; P=0.366), and respiratory complications
(10.2% wvs. 10.2%; P=1.000) did not differ, while the
number of retrieved abdominal lymph nodes was equivalent
(12.429.0 vs. 12.3£8.9; P=0.992). The 2-year overall survival
rate (86.2% in T-RAMIE vs. 77.6% in H-RAMIE; P=0.150)
and recurrence-free survival (76.6% in T-RAMIE vs. 62.2%
in H-RAMIE; P=0.280) were comparable between both
groups. Hence, they concluded that RG might be a safe
alternative to OG when accompanied with RE. However,
important outcomes, such as intraoperative blood loss,
operative time, and pain scores, were not documented.
Thus far, it remains unclear whether T-RAMIE exhibits
real clinical benefit over H-RAMIE.

In the surgical arm of the Japanese prospective
multicenter trial JCOGO0502, a four-arm prospective
comparative study of esophageal resection with definitive
chemoradiotherapy for T1bNO esophageal squamous
cell carcinoma, laparoscopy failed to further decrease
postoperative pulmonary complications compared to
laparotomy following thoracoscopic esophagectomy,
while the thoracoscopic approach significantly decreased
postoperative pulmonary complications compared to open
thoracotomy (TE 15.8%, OE 30.3%; P=0.015). This
was speculated to have been caused by the considerably
dominant preventive effects of thoracoscopy, which masked
that of laparoscopy (15).

Yang and colleagues conducted a propensity-matched
comparison between robotic McKeown esophagectomy
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(RME) and TLME (16) and found that RME was associated
with a shorter operating time (244.5 vs. 276.0 min; P<0.001),
shorter thoracic duration (85.0 vs. 102.9 min; P<0.001),
and lower conversion rate in thoracic part (0.7% wvs. 5.9%;
P=0.001). Although the count of harvested total and thoracic
lymph nodes was similar, RME enabled greater number of
lymph node harvest along recurrent laryngeal nerve (4.8 vs.
4.1; P=0.012) at the cost of a higher incidence of recurrent
nerve injury (29.2% vs. 15.1%; P<0.001). Tumor recurrence
occurred in 30 patients who underwent RME, among
whom 9 (3.5%) had locoregional recurrence only, 17 (6.7%)
had systemic recurrence only, and 4 (1.6%) had combined
recurrence. Meanwhile, only 26 patients who underwent
TLME developed tumor recurrence, among whom 10
(10.6%) had locoregional recurrence only, 7 (2.8%) had
systemic recurrence only, and 9 (3.6%) had combined
recurrence. The rate of mediastinal lymph node recurrence
was significantly lower in patients who underwent RME
(2.0% wvs. 5.3%; P=0.044). However, given that the
difference between RME and TLME could be attributed to
the type of thoracic approach, the advantage of the robotic
abdominal approach over the conventional laparoscopy
seems to remain unknown. A multi-institutional, single-
arm prospective study showed that robotic gastrectomy
better reduced severe postoperative morbidity (Clavien—
Dindo Grade > Illa) compared to laparoscopic gastrectomy
as historical control among patients with cStage I/1I gastric
cancer (17). However, one should consider the substantial
difference between gastrectomy for gastric cancer and
gastric mobilization for esophageal cancer in terms of
organ/vascular (right gastroepiploic artery) preservation
for subsequent reconstruction, which requires extra
caution resulting in slowing down the greater curvature
procedure (18).

In summary, it remains unclear which type of abdominal
approach is optimal when combined with robotic
esophagectomy. Thus, future well-designed prospective
studies are anticipated to address this question.
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