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Background:

Surgical resection with radical lymphadenectomy, usually after the administration of neoadjuvant

chemotherapy or chemoradiotherapy, remains the key component in the multimodality treatment of

cardia/esophageal cancer.

The 5-year survival is 10 to 25% among all patients but increases to 40% among patients who

undergo curative surgery.

Esophagectomy is a complex surgical procedure for which the mortality rates have historically been

significant.

In modern practice, in high-volume centers with appropriate multidisciplinary teams, the mortality rate

after esophageal resection has been reduced significantly. Despite this, it remains an operation

associated with substantial rates of morbidity:
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In studies with large cohort of patients receiving esophagectomy, mortality ranged between 2.7 % 
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By the early 1990s, some surgeons had developed and used protocols for thoracoscopic

esophagectomy, initially restricting its use to T1 and T2 esophageal cancer without neoadjuvant 

chemoradiation.

With time indications for minimally invasive esophageal resection have been expanded to include 

more advanced disease, irrespective of whether patients have received neoadjuvant treatments.



Unlike other minimally invasive procedures, minimally invasive esophagectomy (MIE) has not been broadly 

adopted. No matter what approach is used, MIE remains a very complex operation
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The primary goal of MIE is to decrease surgical morbidity associated with the open 

approach.At present, the majority of data derives from retrospective nonrandomized series and suggests that

mortality rates appear equivalent with some suggestion of benefit in terms of overall morbidity favoring a

minimally invasive approach





The TRIALS

The TIME trial is prospective, multi-center, randomized

study comparing traditional transthoracic esophageal

resection with minimally invasive resection for esophageal

cancer.



TIME TRIAL

June 1,2009 - March 31,2011

Amsterdam, Milan, Girona

18-75 years; cT1-3, N0-1, M0

At least 10 MIE

More than 30 oesophagectomies per year

56 open (laparotomy/thoracotomy); 59 MIE (thoracoscopy/laparoscopy)

Primary outcome: postoperative pulmory infection whitin first 

2 weeks of  surgery and during the whole stay in hospital

Secondary outcomes: other complications (leaks, chylotorax,

reoperation,…); intraoperative data (blood loss,…); postoperative

data (ICU, VAS,…); histological data (lymhonodes, pStage, resection

margins, …); mortality



Short-term outcomes

• Lower incidence of  

pulmonary infection

• Shorter hospital stay

• Better short-

term QoL

• No compromise in the 

quality of  resected

specimen

• No significant differences in 

complications

• Less intraoperative

bleeding



Final endpoints: long-term survival analysis:

three-year follow-up

Recurrence or death, were observed in 36 patients after open esophagectomy and in 37 patients after MIS

(p=0,602)

In the minimally invasive group, 7 patients presented with local recurrence and 22 patients presented with

metastasis. In the open group, 8 patients presented with local recurrence and 27 patients presented with

metastasis. No differences were observed between the 2 groups (p= 0.258).

No differences

between OS 

(41,2% open vs 

42,9 MIS) and 

DFS (37,3% 

open vs 42,9% 

MIS)



MIRO TRIAL
The MIRO trial is a prospective 

multicentre controlled randomised

phase III trial

“…We hypothesise that HMIO based on the laparoscopic

procedure and an open thoracic approach may provide

a significant decrease in major postoperative

complications

without leading to any negative impact on oncological

outcomes…”

13 centers in France

at least 25 procedures

Secondary end points: 30 days mortality; 30 days overall

complications; major pulmonary complictions; DFS; OS.



RESULTS

• Primary end-point (major intraoperative and postoperative morbidity at 

30 days): 36% HMIE vs 64% open (p<0,001). 77% lower risk of  major 

intraoperative and postoperative complications after esophagectomy

• Secondary end-point: no differences in: 

 mortality at 30 days

 intraoperative and postoperative overall morbidity BUT…

HYBRID MINIMALLY INVASIVE 

SURGERY  WAS ASSOCIATED WITH A 

LOWER INCIDENCE OF MAJOR 

PULMONARY COMPLICATIONS WITHIN 

30 DAYS (18% vs 30%). 50% lower risk of  

major pulmonary complications.
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Besides no differences in :

 histologic findings; pathological tumor or node stage

 total number of  nodes resected or positive

 Resection margin involvement

…MIRO TRIAL

LONG- TERM RESULTS:

Median Overall Survival:

52,2 months among the 103 patients in hybrid-

procedure vs 47,6 among the 104 patients in 

open-procedure (not significant difference). 

OS 3 years: 67% hybrid vs 55% open

OS 5 years: 60% hybrid vs 40% open

Desease-free survival:

no differ significantly between two groups

DFS 3 years: 57% hybrid vs 48% open

DFS 5 years: 53% hybrid vs 43 % open
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Robotic surgery benefits from a stable 3-dimensional, 

magnified view and articulated instruments enabling 

precise dissection with 7 degrees of freedom of 

movement.



Primary end-point: % of  overall surgery related

postoperative complications

Secondary end-points: pulmonary complications, 

cardiac complications and post-operative bledding

Were recorded: in-hospital mortality; mortality

within 30 and 60 days, length of  ICU, hospital 

stay; operation time, blood loss

OS; DFS; post-operative functional recovery; QoL

questionnaire
Robot-assisted thoraco-laparoscopic esophagectomy

VS

Open transthoracic esophagectomy



ROBOT TRIAL: RESULTS
Primary endpoint (overall surgery-related complications):  32/54 (59%) after RAMIE vs 44/55 (80%) after OTE (p=0,02)

• Pulmonary complcations: 32% RAMIE vs 58% OTE (p=0,005)

• Cardiac complications: 22% RAMIE vs 47% OTE (p=0,006)

• No significant differences in mortality and in all other complications

• Functional recovery at postoperative day 14 significantly better in RAMIE group (70%) vs OTE group (51%) 

p=0.04

• Short-temr QoL higher in RAMIE both at discharge and 6 weeks post-discharge

•

Mean postoperative pain (VAS) during first 14 days 

significantly lover after RAMIE (p<0,001)

Others:



• Intraoperative outcomes: 

- operative time : p <0,001

- blood loss: p <0,001

• No differences in radical resection, linph nodes retrieved

and all pathologic outcomes

•

No differences in OS and in DFS











Procedure Robotiche N° pazienti
N°

conversioni

Plastica anti-reflusso 26* 1 (4.3%)

Surrenalectomia 22 (6right-8left) 4 (28.6%)

Cholecistectomia 10 0

Miotomia sec. Heller + plastica 
antirefluscco sec Dor

4 0

Emicolectomia dx 3 1 (33%) open

* +3 colecistectomie associate

Chirurgia Robotica 
Dipartimento di Scienze Chirurgiche – Università di Torino 

Clinica Chirurgica I prof. M. Morino 

Gennaio 2002 – Gennaio 2005

65 pazienti – 68 procedure
27 M - 38 F – Età media 46.2 (range 18 - 72)



DIPARTIMENTO DI SCIENZE CHIRURGICHE 
Clinica Chirurgica I – Università di Torino (Prof. M. Morino) 

BY-PASS GASTRICO LAPAROSCOPICO 

ROBOT-ASSISTITO 
novembre 2007 – luglio 2019

358 pazienti (306 F/ 52 M)

ETÀ 41.2 ± 8.2 (22 – 62) anni

PESO 115.3 ± 13.9 (83 – 146) Kg

BMI 43.4 ± 3.4 (33.7 – 49.8) kg/m²

EW% 98.2 ± 18.1 (55.1 – 129.1) %





CLINICA CHIRURGICA I – DIPARTIMENTO DI SCIENZE CHIRURGICHE 
UNIVERSITA’ di TORINO  

Prof. Morino M.

Aprile 2018 – Luglio 2019

N° pazienti 25

Maschi/Femmine 22/3

Età 69.5 (range 45-82)

Tipo istologico AdenoCa 22                        Ca squamoso 3

Sede: Cardias

Esofago prossimale

Esofago medio

Esofago distale 

Siewert 1  8 casi    Siewert 2    6 casi   Siewert 3      1  caso

2 casi

4 casi

4 casi 

Trattamenti preoperatori:

Chemio:

Rx

Chemio + Rx

19

8

2

9

CASISTICA ESOFAGECTOMIA MINI-INVASIVA (MIE)



CLINICA CHIRURGICA I – DIPARTIMENTO DI SCIENZE CHIRURGICHE 
UNIVERSITA’ di TORINO  

Prof. Morino M.

Aprile 2018 – Luglio 2019

Tipo di intervento:

Ivor Lewis (laparo addome + 

robotica toracica)

23

Mc Keown (robotica toracica, laparo

addominale, cervicotomica)

3

Tempi operatori 

Conversioni: tempo addominale: 1 caso di conversione open 

tempo toracico : 0                   

CASISTICA ESOFAGECTOMIA MINI-INVASIVA (MIE)



PORT PLACEMENT IN 

ROBOT-ASSISTED THORACOSCOPY IN 

IVOR-LEWIS PROCEDURE









CLINICA CHIRURGICA I – DIPARTIMENTO DI SCIENZE CHIRURGICHE 
UNIVERSITA’ di TORINO  

Prof. Morino M.

Aprile 2018 – Luglio 2019

Tempi operatori: 320 (244-520) min

Complicanze maggiori Fistola anastomotica: 1

Emotorace dx: 1

Complicanze minori 2 casi FA cardiovertita farmacologicamente

1 ritenzione urinaria 

Mortalità a 30 gg 0

Reinterventi: 2

Degenza in ICU: 2,3 gg (range 1-7)

Degenza totale: 15.5 gg (range 10-38)

Dolore post-operatorio

(mean score VAS):

1,8 

CASISTICA ESOFAGECTOMIA MINI-INVASIVA (MIE)



CLINICA CHIRURGICA I – DIPARTIMENTO DI SCIENZE CHIRURGICHE 
UNIVERSITA’ di TORINO  

Prof. Morino M.

Aprile 2018 – Luglio 2019

Stadio TNM: PT1N0  3 casi 

pT2N0  5 casi 

pT3N0   8 casi 

pT3N1  5 casi 

pT3N2   4 casi 

N° linfonodi asportati 23.9 (range 10-32)

Margini di resezione: Indenni: 24

Margine circonferenziale < 1 mm: 1 

CASISTICA ESOFAGECTOMIA MINI-INVASIVA (MIE)


