
HIPPOKRATIA 2024, 28, 4 151

received the standards of care according to institutional 
approved guidelines, and we obtained retrospective ap-
proval from the institution’s Scientific and Ethics Com-
mittee regarding the retrospective collection and usage of 
the demographic and clinical data.

Until August 2021, all the procedures were per-
formed in the traditional way, with an open approach. 
From August 2021 onwards, after appropriate training 
was obtained, the thoracoscopic approach became the 
standard of care for most cases. No randomization was 
performed. For patients with serious comorbidities, the 
transhiatal approach remained an option. Open thoracot-
omy was selected for the patients with previous thoracic 
surgery because of the presence of adhesions. Conversion 
to open was inevitable in three cases, either because of 
radiation-induced excessive fibrosis or because of adhe-
sions probably due to previous pulmonary infection. A 
single surgeon performed all the procedures.

Age, sex, tumor location, American Society of An-
esthesiology (ASA) score, neoadjuvant chemotherapy 
(NAC), preoperative radiation, type of operation, surgi-
cal approach, and total number of lymph nodes harvested 
are some factors analyzed in this study. We estimated 
the short-term outcomes, such as length of hospital stay 
(LOS), postoperative complications, and mortality. We 
also evaluated the long-term outcomes, including overall 
survival (OS) and disease-free survival (DFS). 

Initially, we divided the patients into three main 
groups based on the surgical approach. Group 1 in-
cluded the conventional open approach, which consists 
of laparotomy and thoracotomy with or without cervical 
incision; Group 2 included the hybrid thoracoscopic ap-
proach consisting of thoracoscopy and laparotomy with 
or without cervical incision; and Group 3 included the 
transhiatal approach. A statistical analysis was performed 
to identify any significant differences among groups. 
Further subgroup analysis was applied to investigate 
similar outcomes or even possible superiority of the hy-
brid approach compared to the traditional open, overall, 
and afterward separately for Ivor-Lewis and McKeown 
esophagectomy. 

We used the Clavien Dindo classification system for 

the postoperative complications, defining those as major 
complications equal to grade IIIb and above. The IBM 
SPSS Statistics for Windows, Version 25.0 (IBM Corp., 
Armonk, NY, USA) was used for data analysis. We used 
the independent samples t-test for continuous variables, 
the Mann-Whitney test for non-parametric variables, the 
ANOVA test to estimate statistical significance among 
multiple groups for continuous variables, and the Krus-
kal-Wallis test when appropriate. We used Pearson’s chi-
square for the categorical variables and Fisher’s exact test 
when appropriate. We set the level of statistical signifi-
cance to 0.05 and performed Kaplan Meier with log-rank 
analysis for the survival analysis.

Results
Seventy-five patients were included in this study, 

with a mean age of 64.17 (range 39-81) years, and the 
majority (70.6 %) were between 50 and 70 years of age. 
Eighty-four percent (63/75) of the patients were male. 
Table 1 presents patients’ demographic characteristics. 
We observed no significant differences concerning age 
and sex among the groups.

The tumor was located on the distal third of the 
esophagus or the esophagogastric junction in 32 % 
(24/75) and 56.1 % (42/75) of the patients, respective-
ly. Esophagectomy was primarily performed in patients 
with T1-2 N0 M0 stage, while 61.3 % (46/75) of the pa-
tients received NAC due to higher T status or presence 
of lymph node involvement. In addition, 13.3 % (10/75) 
received radiotherapy prior to surgery. Regarding tumor 
histopathology, 86.7 % (65/75) of the lesions were clas-
sified as adenocarcinoma, whereas 13.3% (10/75) of the 
tumors as squamous-cell carcinomas, as shown in Table 
2, demonstrating the increasing incidence of esophageal 
adenocarcinoma in the Western developed countries, as a 
direct result of GERD and obesity. No particular differ-
ences regarding tumor location, tumor biology, and the 
administration of any neoadjuvant therapy were found 
among the groups.  

Ivor Lewis esophagectomy was performed in 45.3 
% of the patients, followed by McKeown (32 %), and 
transhiatal esophagectomy (22.7 %) (Table 3). A hybrid 

Table 1: Demographic and clinical characteristics of the 75 patients who underwent esophagectomy due to esophageal cancer 
divided according to the surgical approach (open, hybrid, transhiatal).

Total cohort
(n =75) 

Open
(n =30)

Hybrid
(n =28)

Transhiatal
(n =17)

p Open vs 
Hybrid

Age 64.17 ± 9.8 (39-81) 0.825 0.377
<50 4 (5.3) 2 (2.65) 2 (2.65) 0
50-70 53 (70.6) 21 (28) 20 (26.6) 12 (16) 0.992 0.904
>70 18 (24.1) 7 (9.3) 6 (8) 5 (6.67) 0.826 0.862
Gender 0.948 0.802
Male 63 (84) 25 (33.3) 24 (32) 14 (18.6)
Female 12 (16) 5 (6.7) 4 (5.3) 3 (4)
ASA Score 0.007
ASA I 12 (16) 5 (6.7) 7 (9.3) 0 0.433
ASA II 50 (66.7) 20 (26.6) 21 (28) 9 (12) 0.088 0.485
ASA III 13 (17.3) 5 (6.7) 0 8 (10.6)

Value for age is given as mean ± standard deviation and range in brackets and for all other variables as number and percentage in brackets. ASA: 
American Society of Anesthesiology, n =number.


