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Background: Esophagectomy is performed in all patients with resectable esophageal cancer. 
Transthoracic-Laparoscopic Esophagectomy (TLE) is a minimally invasive method and 
considered to be the most appropriate method. In this study, we aim to evaluate and compare 
the perioperative outcome, and 1-year overall survival of TLE and Transhiatal Esophagectomy 
(THE) approaches.

Methods: In this retrospective study, we reviewed the medical records of 108 patients with 
esophageal cancer undergoing TLE (n=44) or THE (n=64) between 2015 and 2018. The 
patients were followed for one year. The intraoperative and postoperative findings, as well as 
1-year overall-survival, were compared between the two groups.

Results: TLE compared to THE had a longer surgery duration (278.63±33.28 vs 223.28±33.99 
min, P=0.001), a higher number of dissected lymph nodes (15.06±2.95 vs 10.21±2.58, 
P=0.001), less blood loss (345.45±178.76 vs 585.15±294.75 mL, P<0.001), and need for 
transfusion (20.5% vs 45.3%, P=0.006) during surgery as well as lower ICU stay (2.59±0.77 
vs 3.90±0.83 days, P<0.001) and ward stay (8.77±0.96 vs 11.42±1.71 days, P<0.001). THE 
had somewhat higher complication than TLE, but with no significant differences.

Conclusion: TLE had a similar rate of complication to THE approach, but with lower blood 
loss and lower ICU and hospital stay, it is a more appropriate method for esophagectomy.
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1. Introduction

sophageal cancer is the sixth leading 
cause of cancer death globally, with 5 
years overall survival of 16.9% [1]. A 
surgical resection is a common approach 
for advanced non-metastatic disease [2]. 

Different surgical methods have been introduced in 
these years, including Thoracoscopic-Laparoscopic 
Esophagectomy (TLE) and Transhiatal Esophagecto-
my (THE) [3, 4]. No matter the surgery method used, 
esophagectomy has a high rate of mortality and mor-
bidity [3]. So, all efforts are made to lower the surgery-
related complications. 
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THE approach is usually performed with incisions on 
the abdomen and left side of the neck, and esophageal to 
gastric anastomosis is performed in the left side of the 
neck [3]. Previous studies have indicated that THE uses 
easier technic with a lower surgery duration, while there 
is an increased risk of anastomosis leak, wound infec-
tion, and iatrogenic injuries [3, 5]. 

TLE is a Minimally Invasive Esophagectomy (MIE) 
method with a better operative field and minimal wound, 
and its use is increasing in recent years. However, the 
surgery duration is longer and accompanies severe com-
plications, including anastomosis leakage, chylothorax, 
and other pulmonary complications [4, 6, 7]. 

Besides the benefits of all esophagectomy methods, be-
cause of the various complications, the surgery choice is 
still a debate. In this study, we aim to evaluate the surgi-
cal outcome and 1-year overall survival rate in TLE and 
THE approaches.

2. Materials and Methods 

The Ethics Committee of Tabriz University of Medi-
cal Sciences approved the study protocol (IR.TBZMED.
REC.1398.387). In this retrospective study, 108 patients 
with esophageal cancer undergoing TLE or transhiatal 
esophagectomy between 2015 and 2018 in Sian and 
Imam Reza hospitals, Tabriz, Iran, were included. The 
inclusion criteria were all patients between 40-65 years 
old with a tumor in the middle or lower one-third of the 
esophagus, serum albumin >3 g/dL who were followed 
at least for one year. The patients with severe cardiopul-
monary diseases, severe complications during surgery, 
including massive bleeding, leading to death, or techni-
cal complications such as gastric ischemia and pressure 
on the anastomosis site that lead to change the proce-
dure to colonic interposition, were excluded. The Eth-
ics Committee of Tabriz University of Medical Sciences 
approved the study protocol.

The following data were collected in all patients: de-
mographic characteristics, comorbidities, intraopera-
tive findings, including blood loss, need for transfusion, 
duration of the surgery, number of the dissected lymph 
nodes, and postoperative outcomes, including in-hospi-
tal and follow-up mortality, complications, and ICU and 
ward length of stay.

Statistical analysis

All data were analyzed in SPSS v. 20. Results are ex-
pressed as Mean±SD or percentage. The Chi-square test, 

Fischer exact-test, or independent t-test were used to 
compare data between groups. The associations between 
the esophagectomy method and 1-year overall-survival 
were assessed via the Cox proportional-hazards model, 
Kaplan-Meier curves, and log-rank tests. P-values of 
less than 0.05 were considered statistically significant. 

3. Results

We evaluated post-surgery outcome of 108 patients 
undergoing THE (n=64) or TLE (n=44). One patient 
underwent colonic interposition due to gastric ischemia 
and was excluded from the study. No patient died due to 
bleeding. Table 1 presents the demographic and during 
surgery findings of the two groups. They were similar 
regarding the baseline findings. However, TLE com-
pared to THE method, had significantly longer surgery 
duration, a higher number of dissected lymph nodes, less 
blood loss, and need for transfusion during surgery. We 
also observed that the free margin’s width was not differ-
ent between the two methods (data not shown). 

Post-surgery findings during hospital admission are 
also presented in Table 2. Although there was a tendency 
for higher complications in the transhiatal method, the 
difference for any complication was not significant be-
tween the two groups. However, the thoracoscopic-lap-
aroscopic method had significantly lower ICU and ward 
stay. 

Four patients (6.3%) with transhiatal and 2 patients 
(4.5%) with thoracoscopic-laparoscopic method died 
during the hospital stay, with no significant difference 
(P=0.52). One-year overall survival was 34.3% in the 
transhiatal and 34.1% in the thoracoscopic-laparoscopic 
method (Figure 1, P=0.78). 

4. Discussion

Different methods of surgical resection in esophageal can-
cer have been introduced in the last century. In recent years, 
MIE methods have gained more popularity [7, 8]. Previous 
studies have indicated that MIE surgeries have lower hos-
pital and ICU stay, less need for analgesics, less blood loss, 
better cosmetic results, and less physiologic stress [8-11]. 

TLE, as an MIE, has been investigated in multiple 
studies showing promising results [7-15]. In our study, 
we observed that TLE has an acceptable outcome with 
less intraoperative or postoperative complications com-
pared to THE. 

Asvadi Kermani et al. TLE vs THE Methods in Esophageal Cancer Surgery. IJMTFM. 2021; 11(1):31113.

Winter 2021, Volume 11, Number 1



3

We observed that TLE patients had less blood loss and 
less need for transfusion during surgery compared to 
THE. These patients had a shorter ICU and hospital stay, 
and while the postoperative complications were rela-
tively lower in these groups, the difference was not sig-
nificant. Guo et al. [4], in their meta-analysis, reported 
that TLE compared to open esophagectomy had a sig-
nificantly lower rate of complications, including wound 

infection and pulmonary complications and less blood 
loss during surgery. However, similar to our findings, 
they reported no significant difference in 30-day mor-
tality and common morbidities such as chylothorax and 
anastomosis leakage. Yao et al. [12] observed that TLE 
compared to thoracoscopic esophagectomy alone had 
less blood loss during surgery, more dissected lymph 
nodes, and shorter duration of hospital stay, as noted for 

Table 1. Baseline findings between groups

Variables
Mean±SD/No. (%)

P
Transhiatal Thoracoscopic-laparoscopic 

Age (y) 58.37±5.48 58.72±4.98 0.73

Gender
Male 43 (67.2) 31 (70.5)

0.44
Female 21 (32.8) 13 (29.5)

Stage
II 13 (20.3) 10 (22.7)

0.76
III 51 (79.7) 34 (77.3)

Surgery duration 223.28±33.99 278.63±33.28 0.001

Dissected lymph nodes 10.21±2.58 15.06±2.95 0.001

Blood loss 585.15±294.75 345.45±178.76 <0.001

Blood transfusion 29 (45.3) 9 (20.5) 0.006

Table 2. Post-surgery findings during hospital admission between groups

Variables
Mean±SD/No. (%)

P
Transhiatal Thoracoscopic-laparoscopic

Wound infection 6 (9.4) 1 (2.3) 0.14

Neck fistula 9 (14.1) 2 (4.5) 0.09

Chylothorax 2 (3.12) 4 (9.09) 0.1

DVT 6 (9.4) 4 (9.1) 0.61

PTE 2 (3.1) 2 (4.5) 0.53

Atelectasis 3 (4.7) 1 (2.3) 0.5

Pneumothorax 3 (4.7) 1 (2.3) 0.46

Arrhythmia 10 (15.9) 7 (15.6) 0.53

Pleural effusion 6 (9.4) 3 (6.8) 0.46

ICU stay (d) 3.90±0.83 2.59±0.77 <0.001

Hospital stay (d) 11.42±1.71 8.77±0.96 <0.001
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our patients. They also observed that the complications 
were not different between groups. 

Some studies have indicated a longer TLE surgery du-
ration, while others have indicated a similar duration be-
tween TLE compared to different open esophagectomy 
methods [12-15]. Studies have suggested that with an 
increase in the surgeon’s experience, the duration of this 
type of surgery may reduce [16]. Other studies in this 
regard have also indicated a lower rate of complications, 
less blood loss, and lower duration of hospital stay for 
TLE [6, 7, 17, 18]. 

On the other hand, Kubo et al. [19] observed that 
TLE compared to open thoracoscopy with laparoscopic 
esophagectomy and open thoracoscopic-laparotomy had 
a significantly lower rate of pulmonary complications. 
Like our findings, Nguyen et al. [20] indicated that TLE 
compared to THE had significantly lower surgery dura-
tion, less blood loss, lower length of ICU, and hospital 
stay. Bagheri et al. [14] observed that the MIE compared 
to open esophagectomy, including transhiatal approach, 
had longer operation time. Still, there was no difference 
between methods regarding the transfusion rate and 
complications. 

Surgeons have expressed concerns about the risk of in-
adequate resection of the tumor in TLE [13]. However, 
the number of dissected lymph nodes were more in our 
group of TLE cases. Also, there was no difference be-

tween TLE and THE regarding the free margins (data 
are not shown). Chen et al. [8] reported similar findings 
with no difference in free margins comparing TLE with 
open esophagectomy. 

Besides these findings, we also observed that the 
1-year overall survival was significantly higher in the 
TLE group compared to the THE group. Most previous 
studies have evaluated the 5-year overall survival rate. 
Guo et al. [4] also reported that TLE improved 2-year 
survival and did not include 5-year survival. Łochowski 
et al. [2], in their study comparing the outcome of THE 
with transthoracic esophagectomy, observed that the lat-
ter had significantly more lymph nodes removed. They 
observed no significant difference between groups in 
5-year survival rate, and the only prognostic factor was 
metastases to the nearby lymph nodes.  

It seems that TLE in the hand of an experienced sur-
geon would be a better approach to improve esophagec-
tomy outcomes and increase the survival rate. Of course, 
with the advent of new methods and increased experi-
ence, the rate of intra- and postoperative complications 
will decrease, and the overall survival would improve in 
non-metastatic cases [16]. 

Study Limitations

This study has some limitations that should be noted. 
First of all, the retrospective design of the study is a ma-
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Figure 1. Disease-free survival curve by type of resection

 Analysis showed no significant difference between thoracoscopic-laparoscopic esophagectomy and transhiatal esophagec-
tomy (P=0.78).
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jor limitation of the study as some variables would be 
missing, and we could not evaluate all parameters. The 
small sample size compared to previous studies is anoth-
er limitation that restricted the interpretation of our find-
ings. We only assessed the 1-year follow-up outcomes, 
which was another limitation of our research. 

5. Conclusion

TLE had a similar rate of complication to THE ap-
proach. Still, the lower blood loss and lower ICU and 
hospital stay make it a more appropriate method for 
esophagectomy.  
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