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Retrospective Study
Thoracoscopic esophagectomy is related to better outcomes in early adenocarcinoma of esophagogastric junction tumors
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Abstract
BACKGROUND
[bookmark: OLE_LINK82][bookmark: OLE_LINK83]Thoracoscopic esophagectomy is related to an extended lymphadenectomy, and a high number of retrieved lymph nodes, compared to the transhiatal approach; however, its association with an improvement in overall survival (OS) is debatable. 

AIM
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK34]To compare thoracoscopic esophagectomy with transhiatal esophagectomy in patients with adenocarcinoma of the esophagogastric junction (AEGJ) in terms of survival, number of lymph nodes, and complications. 

METHODS
In total, 147 patients with AEGJ were selected retrospectively from 2002 to 2019, and divided into Group A for thoracoscopic esophagectomy, and group B for transhiatal esophagectomy. OS, disease-free survival, postoperative complications, and number of nodes, were similarly evaluated.

RESULTS
One hundred and thirty (88%) were male; the mean age was 64 years. Group A had a mean age of 61.1 years and group B 65.7 years (P = 0.009). Concerning the extent of lymphadenectomy, group A showed a higher number of retrieved lymph nodes (mean of 31.89 ± 8.2 vs 20.73 ± 7; P < 0.001), with more perioperative complications, such as hoarseness, surgical site infections, and respiratory complications. Although both groups had similar OS rates, subgroup analysis showed better survival of transthoracic esophagectomy in patients with earlier diseases. 

CONCLUSION
Both methods are safe, having similar morbidity and mortality rates. Transthoracic thoracoscopic esophagectomy allows a more extensive resection of the lymph nodes and may have better oncological outcomes during earlier stages of the disease. Prospective studies are warranted to better evaluate these findings.
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Core Tip: The type of access during esophagectomy to adenocarcinoma of esophagogastric junction tumor is on debate. Thoracoscopic esophagectomy produces higher numbers of retrieved lymph nodes than transhiatal esophagectomy but is associated with more perioperative complications. The relationship between lymphadenectomy’s extension and survival outcomes is debatable. We compared both access and found better survival in early staging of patients treated by thoracoscopic esophagectomy, probably due to the extension of lymphadenectomy and acceptable complication rate. These findings reveal a new place of thoracoscopic esophagectomy for adenocarcinoma of the esophagogastric junction tumor in the multimodal era.

INTRODUCTION
Esophageal cancer is one of the most lethal neoplasms worldwide (with about 17000 new cases per year), and the sixth leading cause of cancer deaths (286000 deaths per year)[1]. The most frequent histologic type of esophageal neoplasm is squamous cell carcinoma, responsible for 76% of cases, followed by adenocarcinoma in Eastern countries[2]. In our institution, adenocarcinoma increased from 15% to 32.5% over the last thirteen years[3]. In the same way, the prevalence of adenocarcinoma of the esophagogastric junction (AEGJ) is rising in Western countries, mostly due to the higher prevalence of risk factors such as obesity[4].
The topographic distribution of metastatic lymph nodes of AEGJ varies according to the Siewert classification. In Siewert type I, the main lymphatic drainages are predominantly in the middle and lower mediastinum; in type II, in the lower mediastinum, thoracoabdominal transition, and abdominal part; and in type III, almost entirely abdominal[5]. Regarding surgical treatment, Siewert type II leads the indication for the transhiatal approach, and Siewert type I leads for the transthoracic approach[6,7]. Despite controversy over access to esophagectomy, transthoracic access is preferred by several Western surgeons[8-10], partly because most advocate an infracarinal lymphadenectomy[11]. However, the addition of minimally invasive techniques, associated with a lower number of postoperative complications and morbidity rates, makes transthoracic esophagectomy by thoracoscopy one of the main options. Yet, extensive radical resection has not shown better survival than transhiatal en bloc esophagectomy with extended lymphadenectomy[12]. Some studies find that the extremely invasive procedure leads to an increase in morbidity and mortality[13,14], which might interfere with overall survival (OS).
This study aimed to analyze the results of AEGJ surgical treatment, comparing transhiatal esophagectomy and transthoracic esophagectomy access by thoracoscopy, including outcomes such as complications and mortality rates, and extension of lymphadenectomy as represented by the number of resected lymph nodes.

MATERIALS AND METHODS
This is a retrospective study following the STROBE Statement Checklist analysing patients with a histological diagnosis of AEGJ, Siewert I and II types, who underwent surgical treatment [transthoracic esophagectomy by thoracoscopy (group A) (Figure 1A) and transhiatal esophagectomy (group B) (Figure 1B)] between 2002 and 2019 at Hospital das Clínicas da Faculdade de Medicina da Universidade de São Paulo and Instituto do Câncer do Estado de São Paulo. As this is a retrospective analysis, the Ethics committee of both institutions exempted the need for approval.
[bookmark: OLE_LINK5]The following epidemiological data were analyzed and compared between group A and B: age, gender, body mass index, preoperative functional assessment by the Zubrod scale (Eastern Cooperative Oncology Group), and a relevant personal medical history (diabetes, cardiovascular disease, etc.).

Surgical treatment
Transhiatal esophagectomy: This procedure involves a dissection of the combined cervical and abdominal esophagus without opening the thorax. Improved by Pinotti[15], with transection of the diaphragm, it allowed dissection under direct view of almost the entire mediastinum, thereby avoiding the inconvenience of blunt dissection of the esophagus.
After opening the diaphragm, the infracarinal lymphadenectomy is performed around the bilateral pleural, added to resection of lymph nodes around the hepatic artery, left gastric artery and vein, and the celiac trunk. In the abdominal section, the stomach is released in the great curvature, preserving the arch from the gastroepiploic vessels. The stomach is transposed into the cervical region through the posterior mediastinum, with cervical gastroplasty performed (preparation of the isoperistaltic gastric tube) with linear staplers and oversuturing.

Transthoracic thoracoscopic esophagectomy: After selective intubation of the left bronchus, the patient is placed in a prone position, along with five trocars. The first one at 12 mm is introduced at the inferior limit of the right scapula. The other four trocars are positioned under direct visualization (after positive intrathoracic insufflation of 8 mmHg of CO2).
Three other trocars (two 10 mm and one 5 mm) are arranged with the first in a semicircular line from the medial border of the scapula to the posterior right costal border. Finally, the fifth trocar is positioned at the midpoint of this line, next to the spine.
Dissection of the esophagus is performed from the lower to upper mediastinum. Extensive lymphadenectomy takes place: periesophageal, periaortic, supradiaphragmatic, and pericardial lymph nodes are dissected. The right and left infracarinal lymph nodes are resected, which exposes the right and left bronchi to their origin in the carina.
In order to facilitate esophageal mobilization and the lymphadenectomy, the azygos vein is ligated and transected (preferentially with a laparoscopic stapler).
After dissection, the right pleural space is drained, and the trocars are withdrawn. The patient is placed supine in order to proceed with the abdominal part (which occurs similarly to that described in the open transhiatal esophagectomy).

Outcomes
The main outcomes of this study include resected lymph nodes, complications and deaths. Once the surgical specimen is removed, the lymph nodes are immediately dissected by the surgeon and separated based on lymph node stations. This material is sent for anatomopathological study (N), together with the surgical specimen, each in formaldehyde. The resected lymph nodes (LDs) for patients in groups A and B were compared. The lymph nodes affected (LA) and the status of the dissected and affected (LD/LA) in each group were evaluated. Postoperative complications analyzed include cervical fistulae, chylothorax, respiratory disorders (pneumonia, atelectasis, pleural effusions, and respiratory failure), hoarseness (paralysis or paresis of vocal cords), and infection (mediastinal collections and abscesses).

Statistical analysis
Data were reported as number (%) or mean ± SD. Categorical variables were compared using Pearson’s chi-squared test or Fisher’s exact test, and continuous variables were compared using Student’s t-test. Survival outcomes were compared using the Kaplan-Meier method and the log-rank test. The Cox proportional hazards model was used to identify relevant prognostic factors, with significant covariables from the univariate analyses selected for the multivariate model. The results were reported as hazard ratios and 95%CIs. Differences were considered statistically significant at P-values of < 0.05, and all analyses were performed using IBM SPSS software (version 20, IBM Corp., Armonk, NY, United States).

RESULTS
Fifty-four patients underwent transthoracic esophagectomy by thoracoscopy (group A) and 93 transhiatal approach (group B). Forty-seven patients from group A (87.0%) and forty-three patients from group B (46.2%) received neoadjuvant treatment (chemotherapy associated with radiotherapy as needed).
Epidemiological data are shown in Table 1. Age was higher in patients undergoing transhiatal esophagectomy (P = 0.009); however, the other parameters analyzed were similar.

Complications and mortality
The absolute number of respiratory complications was higher in patients undergoing thoracoscopy esophagectomy, although no significant difference was observed between groups A and B. The most frequent respiratory complications involved segmental atelectasis. One patient experienced a residual pneumothorax, probably related to low flow of the peripheral air fistula.
Temporary paralysis of vocal cords, translated by hoarseness and surgical site infections, were more frequent in group A (both with P = 0.017).
Most infectious complications were related to atelectasis, complicated by bronchopneumonia (with diagnosis made through radiological findings, laboratory tests, and clinical evaluation).
Mortality within days was similar between the two groups. In group A, one death was reported due to cervical fistula with drainage to the mediastinum, while another was due to acute myocardial infarction. In group B, two deaths were related to cardiogenic shock. One patient died of massive bronchoaspiration, and one due to a fistula to the mediastinum.
Table 2 shows the main complications and mortality observed for the total number of patients in both groups.

Resected lymph nodes
In group A, 15 to 73 lymph nodes were resected (mean 31.89 + 8.2) and 1 to 25 Lymph nodes were affected (mean 3.96 + 1.7). In Group B, 14 to 48 Lymph nodes were resected (mean 20.73 + 7); 1 to 14 Lymph nodes were affected (mean 4.25 + 1).
The number of resected lymph nodes in group A was higher (P < 0.001). There was no difference in the number of lymph nodes affected (P = 0.721) or the DL/AL ratio in both groups (P = 0.666). The data regarding resected lymph nodes are summarized in Table 3.

Long-term results
[bookmark: OLE_LINK80][bookmark: OLE_LINK81][bookmark: OLE_LINK78][bookmark: OLE_LINK79]With regard to OS and disease-free survival (DFS), there is no statistically significant difference between groups (Table 4). However, when results are analyzed by clinical stage, longer survival is observed in patients with earlier disease (up to stage 2B), undergoing thoracoscopic esophagectomy (P = 0.001, Figure 2 and Table 4).
Other factors associated with OS in the univariate analysis include transhiatal approach, grade 3, metastatic lymph node, pT3/4, and lymphatic invasion in the tumor specimen. The multivariable analysis demonstrated better results related to transhiatal access in early staging tumors, hazard ratio 1.73 (95%CI: 1.00-2.99, P = 0.049). Factors associated to DFS were: transhiatal approach, metastatic lymph node, pT3/4, and lymphatic invasion in the tumor specimen (Table 4).

DISCUSSION
AEGJ is one of the neoplasms with the highest global rate of increased incidence through the last years, associated with risk factors such as obesity and gastroesophageal reflux disease[16].
In Brazil and many Western countries, it is still a disease with a poor prognosis, mainly because about 65% are T3 or T4 at the time of diagnosis. Recently, Tustumi et al[3] published a cross-sectional study performed in our center, in which more than 550 patients with esophageal cancer had an OS rate of 20.2% for AEGJ (types I, II, and III). The percentage of curative-intent surgery in AEGJ was 30.4%, with a mean survival rate of 58% after five years follow-up.
Several factors associated with treatment contributed to improved survival of patients with AEGJ in recent years, among them, neoadjuvant treatment stands out[7,17]. Based on the most recent data, neoadjuvant chemotherapy and radiotherapy (similar to the CROSS trial) were performed for esophageal tumors and for both pre- and postoperative chemotherapy in patients with predominantly gastric tumors.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Regarding surgical approach, transhiatal esophagectomy was initially performed by Akiyama et al[18] in Japan in 1975; Orringer et al[19] in the United States in 1978; and Pinotti[15] in Brazil in 1976, which was the preferred approach for AEGJ. Several studies suggest fewer pulmonary complications than the transthoracic approach, despite a limited surgical view and difficult mediastinal lymph node resection; it became the preferred access route in AEGJ in Siewert types I and II at our institution for over twenty-five years. After the introduction of minimally invasive surgery with thoracoscopic access and standardization of the thoracic lymphadenectomy, and reasonable morbidity results[17], we modified our approach in types I and II AEGJ to transthoracic by thoracoscopy.
It is well-known that post-operative complications after esophagectomy are associated with a worse prognosis[20]. In particular, a higher incidence of respiratory infections (pneumonia and tracheobronchitis) is described in patients undergoing thoracoscopy, due to the fact that there is selective intubation and a longer duration of mechanical ventilation. We also observed this in our series, with respiratory complications occurring in 10.9% of patients in group A.
Another complication with an exclusive incidence in group A was hoarseness, probably secondary to mediastinal lymphadenectomy-with consequent manipulation of recurrent laryngeal nerves. In all, four cases were reported in our series. Of these, none evolved with severe speech dysfunction or bronchoaspiration, or the need for a tracheostomy.
The main surgical complication of both surgeries was anastomotic fistula. In this study, it was observed in 12.9% of cases, with no statistical difference between groups. Its prevalence ranges from 15.8% to 30%; although it is accompanied by low morbidity, as anastomosis is located in the neck, with a lower risk of mediastinal infection. When drainage is preferential to the neck incision, it can be managed by endoscopic treatment (3-5 endoscopic dilation sessions)[21].
Regarding surgery-related mortality rate, this study reported 3.7% in the thoracoscopy group and 4.3% in the transhiatal group, with 4.0% overall mortality, showing acceptable results compared to rates up to 15.4% as reported in a systematic review[22].
The number of lymph nodes resected by thoracoscopy was higher (31.89 lymph nodes on average) than transhiatal (20.73 lymph nodes on average), with a significant statistical difference (P < 0.001). However, the number of affected nodes were similar.
With regard to long-term results, what was previously known is that both the transhiatal and transthoracic techniques resulted in similar oncological outcomes, with a tendency for greater perioperative morbidity with the transthoracic pathway[22-24], which is similar to our results.
However, when we analyzed OS and DFS for each clinical stage in isolation, we observed a trend of encouraging results in group A in the earlier stages (up to 2B).
Despite the close follow-up, this study has limitations such as the retrospective design and thus, patients were not randomly selected. There were some disparities in the neoadjuvant treatment between groups (87% in thoracoscopic vs 46% in transhiatal) which may be considered a limitation. However, the study aimed to assess overall survival on AEGJ tumors considering a cohort of patients in a “real-world” setting. The neoadjuvant therapy was indicated just in patients > 3A staged. Therefore, neoadjuvant treatment did not interfere in the early stage subgroup analysis. Regarding advanced stages, we believe that the possible limitation related to the difference between groups receiving neoadjuvant chemotherapy was minimized by the multivariate analysis.

CONCLUSION
Both esophagectomy approaches have low morbidity and mortality, given the magnitude of the procedures. Hoarseness and infectious complications were more significant in transthoracic esophagectomy by thoracoscopy. However, it allowed the resection of a more significant number of lymph nodes. In addition, this method is apparently associated with higher OS and DFS at earlier stages and may be a better approach. Further studies are required to confirm our findings.

ARTICLE HIGHLIGHTS
Research background
Extension of lymphadenectomy during esophagectomy is on debate for adenocarcinoma of the esophagogastric junction. Thoracoscopic transthoracic access is consider superior regarding retrieved lymphonodes comparing to transhiatal esophagectomy, but overall survival is questionable.

Research motivation
To understand the relationship between extension of lymphadenectomy and survival according to type of surgical approach.

Research objectives
To compare outcomes after thoracoscopic esophagectomy and transhiatal approach for adenocarcinoma of the esophagogastric junction.

Research methods
Retrospective review of medical records of patients were assessed. A total of 147 patients with adenocarcinoma of the esophagogastric junction were selected from 2002 to 2019, and divided into group A (thoracoscopic esophagectomy), and group B (transhiatal esophagectomy). Overall survival (OS), disease-free survival, postoperative complications, and number of nodes, were similarly evaluated.

Research results
[bookmark: OLE_LINK10]Concerning the extent of lymphadenectomy, group A showed a higher number of retrieved lymph nodes (mean of 31.89 ± 8.2 vs 20.73 ± 7; P < 0.001), with more perioperative complications, such as hoarseness, surgical site infections, and respiratory complications. Although both groups had similar OS rates, subgroup analysis showed better survival of transthoracic esophagectomy in patients with earlier diseases.

Research conclusions
Both methods are safe, having similar morbidity and mortality rates. Transthoracic thoracoscopic esophagectomy allows a more extensive resection of the lymph nodes and may have better oncological outcomes during earlier stages of the disease.

Research perspectives
Prospective randomized trials addressing topics as long-term survival, the role of neoadjuvant therapies and costs.
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Figure Legends
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Figure 1 Esophagectomy approaches for patients with esophagogastric junction adenocarcinoma. A: Final mediastinal aspect after esophagectomy with lymphadenectomy by thoracoscopic transthoracic esophagectomy technique for patients with esophagogastric junction adenocarcinoma (a: Thoracic aorta; b: Left pulmonary vein; c: Right pulmonary vein; d: Left bronchi’s; e: Right bronchus; and f: Azygous vein); B: Final mediastinal aspect after esophagectomy with lymphadenectomy by transhiatal esophagectomy technique for patients with esophagogastric junction adenocarcinoma (a: Left hepatic lobe; b: Caudate hepatic lobe; c: Right diaphragmatic pilar; d: Left diaphragmatic pilar; e: Thoracic aorta; and f: Distal esophagus).
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Figure 2 Overall survival of patients with adenocarcinoma of the esophagogastric junction who underwent esophagectomy. A: Early (P = 0.002); B: Advanced cases (P = 0.32).
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Table 1 Epidemiological characteristics of the total number of patients with adenocarcinoma of the esophagogastric junction by type of operation
	Characteristics
	
	Group
	Total
	P value

	
	
	Thoracoscopy
group A
	Transhiatal
group B
	
	

	
	
	n = 54, n (%)
	n = 93, n (%)
	n = 147, n (%)
	

	Gender
	Female
	6 (11.1)
	11 (11.8)
	17 (11.6)
	0.8961

	
	Male
	48 (88.9)
	82 (88.2)
	130 (88.4)
	

	Age (yr)
	[bookmark: OLE_LINK68][bookmark: OLE_LINK69]mean ± SD
	61.11 ± 9.03
	65.72 ± 10.73
	64.03 ± 10.35
	0.0092

	
	Mean (vmin-vmax)
	62.50 (37-84)
	65.00 (36-94)
	64.00 (36-94)
	

	BMI class
	BMI < 25 kg/m2
	46 (85.2)
	78 (83.9)
	124 (84.4)
	0.8331

	
	BMI > 25 kg/m2
	8 (14.8)
	15 (16.1)
	23 (15.6)
	

	Pre-surgical ECOG§
	Score 0
	50 (92.6)
	79 (84.9)
	129 (87.8)
	0.1731

	
	Score 1
	4 (7.4)
	14 (15.1)
	18 (12.2)
	

	Diabetes
	No
	39 (72.2)
	67 (72.0)
	106 (72.1)
	0.9811

	
	Yes
	15 (27.8)
	26 (28.0)
	41 (27.9)
	

	Cardiovascular diseases
	No
	21 (38.9)
	34 (36.6)
	55 (37.4)
	0.7781

	
	Yes
	33 (61.1)
	59 (63.4)
	92 (62.6)
	


[bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK73]1Pearson’s chi-square test. 
2Student’s t-test. 
§ Score 0: Totally active and restricted activities; and Score 1: Restricted physical activities, but walking e apt to perform light work activities. vmin: Minimum value; vmax: Maximum value.

Table 2 Postoperative complications and mortality rates of the total number of patients with adenocarcinoma of the esophagogastric junction and by type of esophagectomy
	
	
	Group
	Total
	P value

	
	
	Thoracoscopy
group A
	Transhiatal
group B
	
	

	
	
	n = 54, n (%)
	n = 93, n (%)
	n = 147 , n (%)
	

	Complications
	No
	27 (50.0)
	60 (64.5)
	87 (59.2)
	0.0841

	
	Yes
	27 (50.0)
	33 (35.5)
	60 (40.8)
	

	Fistulae
	No
	48 (88.9)
	80 (86.0)
	128 (87.1)
	0.6171

	
	Yes
	6 (11.1)
	13 (14.0)
	19 (12.9)
	

	Chylothorax
	No
	53 (98.1)
	93 (100)
	146 (99.3)
	0.3672

	
	Yes
	1 (1.9)
	0
	1 (0.7)
	

	Respiratory disorders
	No
	46 (85.2)
	85 (91.4)
	131 (89.1)
	0.2441

	
	Yes
	8 (14.8)
	8 (8.6)
	16 (10.9)
	

	Hoarseness
	No
	50 (92.6)
	93 (100)
	143 (97.3)
	0.0172

	
	Yes
	4 (7.4)
	0
	4 (2.7)
	

	Infections
	No
	50 (92.6)
	91 (97.9)
	143 (97.3)
	0.0172


	
	Yes
	4 (7.4)
	2 (2.1)
	4 (2.7)
	

	Mortality
	
	2 (3.7)
	4 (4.3)
	6 (4.08%)
	0.3422


1Chi-square test. 
2Fisher exact test.

Table 3 Number and characteristics of resected lymph nodes of patients with adenocarcinoma of the esophagogastric junction submitted to surgical treatment by transthoracic and transhiatal transthoracic esophagectomy
	
	
	Group
	Total
	[bookmark: OLE_LINK84][bookmark: OLE_LINK85]P value

	
	
	Thoracoscopy
group A
	Transhiatal
group B
	
	

	
	
	n = 54, n (%)
	n = 93, n (%)
	n = 147, n (%)
	

	[bookmark: _Hlk76911388]Dissected lymph nodes
	mean ± SD
	31.89 ± 17.65
	20.73 ± 12.70
	24.83 ± 15.62
	< 0.0011

	Metastatic lymph nodes
	Median (vmin-vmax)
	30 (3-73)
	19 (2-85)
	22 (2-85)
	

	
	Median (vmin-vmax)
	2 (0-25)
	1 (0-34)
	1 (0-34)
	

	AL/DL (%)
	mean ± SD
	15.59 (21.44)
	20.56 (28.12)
	18.73 (25.90)
	0.6961

	
	Median (vmin-vmax)
	5.86 (0-92.31)
	5.88 (0-97.14)
	5.88 (0-97.14)
	


1Mann-Whitney test. vmin: Minimum; vmax: Maximum; AL/DL: Affected lymph nodes/dissected lymph nodes. 

Table 4 Univariate and multivariate analysis for disease-free survival and overall survival
	Disease-free survival
	Univariate analysis
	
	Multivariate analysis
	

	[bookmark: _Hlk76912388]Variables
	HR
	95%CI
	P value
	HR
	95%CI
	P value

	Male (vs female)
	0.99
	0.47–2.08
	0.975
	
	
	

	Age (< 62 yr vs > 62 yr)
	0.87
	0.56–3.14
	0.873
	
	
	

	Siewert 1 vs 2
	1.11
	0.14–8.89
	0.921
	
	
	

	TH vs TT (1, 2A)
	1.71
	1.01–2.90
	0.046
	1.73
	1.00–2.99
	0.049

	Post-operative complications
	1.22
	0.56-2.06
	0.961
	
	
	

	G3 (vs G1/G2)
	1.14
	0.61–2.13
	0.690
	
	
	

	LN+/LN-
	2.61
	1.71-3.56
	0.001
	1.77
	0.99-3.24
	0.101

	pT3/pT4 status (vs pT0/T1/pT2)
	2.21
	1.86–7.31
	0.003
	1.56
	0.97-3.89
	0.102

	pN+ (vs pN0)
	2.54
	1.57-5.78
	0.05
	1.43
	0.88-3.32
	0.103

	Pathological exam
	
	
	
	
	
	

	Lymphatic
	0.78
	0.39-1.29
	0.783
	
	
	

	Venous
	1.67
	0.35-2.72
	0.246
	
	
	

	Neural
	0.78
	0.67-1.89
	0.183
	
	
	

	Overall survival
	Univariate analysis
	Multivariate analysis
	
	

	Variables
	HR
	95%CI
	P value
	HR
	95%CI
	P value

	Age (< 62 yr vs > 62 yr)
	0.98
	0.89-5.13
	0.821
	
	
	

	Siewert 1 vs 2
	1.31
	0.16-10.68
	0.799
	
	
	

	TH vs TT (1, 2A)
	2.01
	1.19-3.39
	0.009
	1.79
	1.03-3.09
	0.038

	Post-operative complications
	1.03
	0.60-1.74
	0.927
	
	
	

	G3 (vs G1/G2)
	2.37
	1.36-4.16
	0.003
	2.54
	1.33-4.82
	0.005

	LN+/LN-
	1.72
	1.00-3.48
	0.050
	1.21
	0.87-3.46
	0.732

	pT3/pT4 status (vs pT0/T1/pT2)
	5.95
	1.81-19.61
	0.003
	9.96
	2.43-40.74
	0.001

	pN+ (vs pN0)
	1.68
	1.38-3.90
	0.002
	1.18
	0.86-4.99
	0.735

	Pathological exam
	
	
	
	
	
	

	Lymphatic
	0.47
	0.23-1.78
	0.109
	
	
	

	Venous
	0.49
	0.20-1.06
	0.076
	
	
	

	Neural
	1.80
	0.96-3.35
	0.065
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