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Abstract: Introduction: Robot-assisted minimally invasive esophagectomy (RAMIE) is be-
coming increasingly common as a clinically and oncologically safe technique in the
surgical treatment of esophageal cancer. Aim: To study the advantages of a rela-
tively new technique and to present the possible indications of the method, as well
as to analyze the results obtained and to discuss the future prospects of the surgical
management of esophageal carcinoma. Materials and methods: In this report 8
patients were studied over a period of 6 months, operated on with robot-assisted
technique and the results of the intervention were examined in terms of postop-
erative complications, recovery speed and advantages of the method in terms of
oncological radicality. Conclusion: The performed operations demonstrate the pos-
sibility of performing robot-assisted interventions with a high level of safety, efficacy
and accelerated patient recovery. In the majority of cases of esophageal carcinoma
that are operable the robot-assisted approach is our method of choice.
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Pestome: BbBeneHuve: PoboT-acucTupaHata MMHUMANHO WHBasuBHa esodarektomusi (PA-
MMWE) 3ano4Ba Aa ce npunara Bce No-4eCTO KaTo KIMHUYHO 1 OHKONOrMYHO 6esonacHa
TEXHMKa NPU XMPYPr1YHO fleYeHre Ha pak Ha xpaHonposoaa. Lien: [la ce nacneasat
npeguMcTBaTa Ha egHa CpaBHUTENHO HOBa TEXHMKA U Aa Ce NPeacTaBAT Bb3MOXHUTE
npunoxeHns Ha metoaa. [la ce aHanmavpar nonyyeHuTe pe3yntatv n Aa ce ooCh-
AT ObaeLumnTe NepcrnekTMBY Ha ONepaTUBHOTO NeYeHne Ha e3odbarearneH KapLyHOM.
Martepuan n metogu: MacneasaHu ca 8 nauueHTy 3a nepuog ot 6 meceua, onepu-
paHu ¢ poboT-acucTupaHa TeXHWKa 1 ca U3creaBaHu pesynTatute OT npoBedeHaTa
MHTEPBEHLMS OT rnedHa ToYKa Ha NOCTONepaTUBHU YCIIOXHEHNS], MEPUOA, Ha Bb3CTa-
HOBSIBaHE M NPeauMCTBa Ha MeToda No OTHOLLEHWE Ha OHKOMOrMyHaTa paavkanHocT.
3akntodeHwue: MNMpoBegeHUTe onepauyn 4EMOHCTPMPAT Bb3MOXHOCTTa 3a U3BbpLLBa-
He Ha pobOT-acUCTNPaHW MHTEPBEHLMM C BUCOKO HMBO Ha BesonacHocCT, edmkacHoCT
N YCKOPEHO Bb3CTaHOBABaHe Ha nauneHTuTe. MNpn MHO3MHCTBOTO criyyYam Ha esoda-
rearnieH KapLyHOM, KOMTO MOAJSIeXaT Ha onepaTvMBHa Hameca, ABy- UMK TpunonesaTa
e30()areKToM1si € OCHOBHUST HU METOZ, Ha M360p 3a XMPYPrMYHO NIeYeHVe.

KntouoBu aymu: po6oT-acucTpaHa XMpyprus, esoarekToMmusi, esodareaneH KapLyHOM
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The mainstay of treatment for esophageal and
gastroesophageal junction carcinoma is esophagecto-
my. This surgery has traditionally been associated with
significant postoperative morbidity and mortality [1].
In recent decades, advances such as centralization
of care, development of improved recovery protocols,
and implementation of minimally invasive techniques
have improved perioperative outcomes in surgically
treated patients with esophageal cancer [2]. However,
a recent international comparative study reported a
complication rate of approximately 60% and the data
were reported from centers with a large volume of op-
erations [3]. In order to improve outcomes in patients
undergoing esophagectomy for carcinoma, it is neces-
sary to optimize every perioperative aspect. One of the
most recent developments is the introduction of robot-
assisted minimally invasive esophagectomy (RAMIE).

M

In the Department of Thoracic Surgery of the “Heart
and Brain” Hospital — Burgas, a retrospective analysis
of 8 patients who underwent robot-assisted resection
of the esophagus due to carcinoma was conducted for
the period from May 2025 to November 2025. Of the
patients studied, 7 were men and 1 was a woman. The
average age of the patients in the study group was 68
years, varying between 58 and 76 years. Three of the
patients had adenocarcinoma of the gastroesophage-
al junction - classified according to Siewert I, one had
squamous cell carcinoma of the distal esophagus, and
the remaining four had squamous cell carcinoma of
the middle third of the esophagus. In the four patients
with cancer of the gastroesophageal junction and dis-
tal esophagus, a two-field robot-assisted resection
with intrathoracic anastomosis according to Ivor-Lewis
was performed, and in the four patients with carcinoma
of the middle third, a three-field robot-assisted resec-
tion according to McKeown was performed (Table 1).

Table 1. Patients with robot-assisted esophagectomy

Patient demographics and tumor data
Average Age 68 (58-76)
Male patients 7 (8)
Approach
Three field resection (McKeown) 4
Two field resection (lvor-Lewis) 4
Histology
Adenocarcinoma 3
Squamous cell carcinoma 4
Clinical Stage

IIB 2
A 3
1B 1
lic 2

R

Perioperative outcomes and complications are
summarized in Table 2. The mean operative time (from
skin incision to closure) was 496 minutes, with a range
of 441 to 602 minutes. The mean blood loss was 250
ml. The mean number of lymph nodes removed was
24 nodes, with a range of 14 to 32. A total of 2 conver-
sions were performed, both at the abdominal stage to
laparotomy, due to locally advanced gastroesophageal
junction carcinomas. There were no conversions at the
thoracic stage of the operation and all were completed
with robot-assisted thoracic dissection and anasto-
mosis (in the Ivor-Lewis cases) (Fig. 1). Three of the
McKeown cervical anastomoses were performed with
a circular mechanical stapler, and one was performed
by hand due to tension and inability to place a stapler.
Our team implemented a protocol for assessing gastric
graft perfusion with intravenously administered Indocy-
anine Green (ICG) dye prior to anastomosis construc-
tion. After dye administration, a DaVinci robotic system
Firefly program was used to assess blood flow in the
anastomotic region of the stomach (Fig.2).

Fig. 1. Thoracic esophageal dissection during McKeown
robot-assisted esophagectomy

Fig. 2. Perfusion assessment of gastric conduit
with intravenous application of ICG
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Table 2. Postoperative results

Perioperative results and complications in RAMIE
496 (441-602)
250 (150-400)

Average operative time (minutes)

Average bloodloss (ml)

Conversions

Laparotomy 2
Thoracotomy 0
Average stay in ICU (days) 2(1-4)
Complications (Clavien Dindo)

Class |

Gastric Outlet Obstruction 1
Billiary leakage from drain 1
Class Il

Drain controled anastomotic leakage 1
Class llla

Peripancreatic collection (CT drained) 1

The average hospital stay for the operated patients
was 8 days, with an average stay in the intensive care
unit for 2 days. Four (50%) patients had uneventful
hospital stay. One patient (12%) suffered anastomotic
leakage controlled by a cervical drain and was self-
limited on the 20th postoperative day. The patient was
discharged with the drain and it was removed on an out-
patient basis. One complication was observed for which
there are no reported data in the literature — biliary leak-
age verified by biochemical analysis of the discharge
from the drain. The described leakage of biliary fluid
from the abdominal drain stopped spontaneously within
8 days after the operation and did not require interven-
tional or surgical treatment and did not lead to septic
manifestations. Another, also unusual and rare compli-
cation registered in one of the patients, was pancreatitis
with peripancreatic collection. In this case interventional
treatment with percutaneous drainage of the collection
under CT control was applied (Fig. 3). In all the patients
who underwent surgery, no reoperations were recorded
due to the mild severity of the complications, allowing
for conservative management. There was no mortality
registered within the 30- or 90-day postoperative period.
No patients were removed from follow-up. The median
follow-up time was 3 months, with a range of 1 to 6
months. In all patients complete resection with micro-
scopically negative resection lines (R0) was achieved.

Fig. 3. Postoperative peripancreatic collection
and percutaneous CT drainage
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This study reports our first experience with RAM-
IE and from the data obtained we can report that the
procedure can be performed with satisfactory results
and a high safety index in a practice with a large vol-
ume of esophageal surgeries and a developed robot-
assisted surgical program.

The operation time for RAMIE is longer compared
to open surgeries and this is largely due to the prepa-
ration of the robot and the docking of the system in
two anatomical cavities sequentially [4].

The rate of anastomotic leakage (12%) in robot-
assisted interventions performed in the department is
fully comparable to that in open surgeries reported
by many leading centers and varies between 8% and
20%, with some places reporting a frequency reach-
ing 50% [5, 6]. It should be noted that aero-digestive
fistulas were not observed in the studied series, which
is a frequently reported complication in this type of in-
terventions (about 4%) [7, 8].

There are several other potential advantag-
es of robot-assisted procedures that remain to be
explored in greater detail. These include dissec-
tion in areas such as the esophageal hiatus and
mediastinum, especially in patients who have re-
sponded to neoadjuvant therapy, which may be fa-
cilitated by the superior optics and visualization of
robot-assisted surgery, as well as the instrumen-
tation with multiple degrees of freedom [9, 10].
From a financial perspective, robot-assisted esopha-
geal surgery is more expensive due to the equipment
and consumables used, but the fact that it reduces
complications and the severity of their manifestation
allows for a reduction in the cost of the method, even
compared to the open method, by saving resources
on the treatment of perioperative complications and
prolonged hospital stay [11].

C

Robot-assisted bi- and tri-pole esophagectomy is
a procedure associated with a significantly lower risk of
postoperative complications, such as anastomotic leak
and respiratory failure, compared to open surgery. The
technique has a low frequency of reoperations and,
accordingly, a shorter hospital stay and lower financial
costs in the treatment of patients. The method demon-
strates completely comparable early oncological results,
expressed in a large average number of dissected lymph
nodes and clean resection lines. In order to assess the
long-term oncological results and advantages of the
method, an even longer period of study and follow-up of
patients and a larger number of operations are needed.
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