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Abstract
BACKGROUND 
Adenocarcinoma of the esophagogastric junction has a center of origin within 5 
cm of the esophagogastric junction. Surgical resection remains the main treatment. 
A transthoracic approach is recommended for Siewert I adenocarcinoma of the 
esophagogastric junction and a transabdominal approach is recommended for 
Siewert III adenocarcinoma of the esophagogastric junction. However, there is a 
need to determine the optimal surgical approach for Siewert II adenocarcinoma of 
the esophagogastric junction to improve lung function and the prognosis of 
patients.

AIM 
To investigate and compare the surgical effects, postoperative changes in 
pulmonary function, and prognoses of two approaches to treating combined 
esophagogastric cancer.

METHODS 
One hundred and thirty-eight patients with combined esophagogastric cancer 
treated by general and thoracic surgeries in our hospital were selected. They were 
divided into group A comprising 70 patients (transabdominal approach) and 
group B comprising 68 patients (transthoracic approach) based on the surgical 
approach. The indexes related to surgical trauma, number of removed lymph 
nodes, indexes of lung function before and after surgery, survival rate, and 
survival duration of the two groups were compared 3 years after surgery.

https://www.f6publishing.com
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RESULTS 
The duration of surgery, length of hospital stay, and postoperative drainage duration of the patients in group A 
were shorter than those of the patients in group B, and the volume of blood loss caused by surgery was lower for 
group A than for group B (P < 0.05). At the one-month postoperative review, the first second, maximum ventilation 
volume, forceful lung volume, and lung volume values were higher for group A than for group B (P < 0.05). 
Preoperatively, the QLQ-OES18 scale scores of the patients in group A were higher than those in group B on re-
evaluation at 3 mo postoperatively (P < 0.05). The surgical complication rate of the patients in group A was 10.00%, 
which was lower than that of patients in group B, which was 23.53% (P < 0.05).

CONCLUSION 
Transabdominal and transthoracic surgical approaches are comparable in treating combined esophagogastric 
cancer; however, the former results in lesser surgical trauma, milder changes in pulmonary function, and fewer 
complications.

Key Words: Transabdominal approach; Transthoracic approach; Esophagogastric Junction cancer; Pulmonary function; 
Prognosis; Adenocarcinoma
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Core Tip: Surgical resection remains the main treatment for adenocarcinoma of the esophagogastric junction. The 
transthoracic approach is recommended for Siewert I, and the transabdominal approach for Siewert III adenocarcinomas of 
the esophagogastric junction. However, the optimal surgical approach for Siewert II adenocarcinoma of the esophagogastric 
junction remains inconclusive. We found that the transabdominal approach has the advantage of lesser surgical trauma, 
lesser impact on patients' pulmonary function, and fewer complications.

Citation: Sun CB, Han XQ, Wang H, Zhang YX, Wang MC, Liu YN. Effect of two surgical approaches on the lung function and 
prognosis of patients with combined esophagogastric cancer. World J Gastrointest Surg 2023; 15(9): 1986-1994
URL: https://www.wjgnet.com/1948-9366/full/v15/i9/1986.htm
DOI: https://dx.doi.org/10.4240/wjgs.v15.i9.1986

INTRODUCTION
Adenocarcinoma of the esophagogastric junction has a center of origin within 5 cm of the esophagogastric junction. It is 
classified as a separate disease because of its anatomical location and biological characteristics, and its incidence is 
increasing significantly globally[1]. Surgical resection remains the main treatment. The transthoracic and transabdominal 
approaches are recommended for Siewert I and III adenocarcinomas of the esophagogastric junction, respectively, for 
complete resection[2]. However, the optimal surgical approach for Siewert II adenocarcinoma of the esophagogastric 
junction has not been established[3]. The three common approaches for the surgical treatment of Siewert II adenocar-
cinoma of the esophagogastric junction are transthoracic, transabdominal, and combined transthoracic and abdominal[4]. 
However, the transthoracic and transabdominal approaches are more commonly used. This study aimed to investigate 
and compare the surgical effects, changes in postoperative pulmonary function, and differences in prognosis associated 
with the transthoracic and transabdominal epigastric approaches for the treatment of adenocarcinoma of the esophago-
gastric junction.

MATERIALS AND METHODS
Information
One hundred and thirty-eight patients with combined esophagogastric cancer surgically treated by general and thoracic 
surgeries in our hospital were recruited between July 2015 and June 2017 for this study. Based on the surgical approach, 
they were divided into group A comprising 70 patients (transabdominal approach) and group B comprising 68 patients 
(transthoracic approach). The inclusion criteria were as follows: (1) Esophageal cancer diagnosed according to the criteria 
in the NCCN Esophageal Cancer Guidelines 2015 V3 edition[5]; (2) age of 19 to 75 years; (3) esophageal cancer confirmed 
by biopsies taken by fiberoptic esophagoscopy before surgery and Siewert type II adenocarcinoma confirmed by 
pathology; and (4) absence of distant metastasis during preoperative examination. The exclusion criteria were as follows: 
(1) Patients requiring surgery due to emergencies, such as obstruction, perforation, or bleeding; (2) coagulation disorders; 
(3) palliative tumor resection; (4) previous history of open-heart or open abdominal surgery; (5) preoperative history of 
radiotherapy; and (6) missing data. The study protocol did not violate the relevant medical ethics requirements.

https://www.wjgnet.com/1948-9366/full/v15/i9/1986.htm
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The characteristics of group A were as follows: Age range of 42–75 years with an average of 58.3 ± 7.0 years; gender 
distribution: 40 males and 30 females; TNM tumor stages: 13 cases of stage I, 30 cases of stage II, and 27 cases of stage III; 
tumor lesion diameter of 5.27 ± 1.40 cm; and Lauren's staging: 50 cases of intestinal type, 6 cases of diffuse type, 14 cases 
of mixed type.

The characteristics of group B were as follows: Age range of 40-75 years with an average of 56.8 ± 6.9 years; gender 
distribution: 34 males and 34 females; tumor TNM stages: 16 cases of stage I, 30 cases of stage II, and 22 cases of stage III; 
tumor lesion diameter of 5.10 ± 1.35 cm; Lauren typing: 52 cases of intestinal type, 4 cases of diffuse type, and 12 cases of 
mixed type. The baseline information of the two patient groups was above that of the baseline comparison, and the 
difference was not statistically significant (P > 0.05).

Surgical method
All patients were diagnosed preoperatively using gastroscopy and underwent cardiac color Doppler ultrasonography, 
pulmonary function test, chest computed tomography (CT), abdominal CT, routine electrocardiogram, routine 
biochemical tests, and coagulation function tests (Figure 1).

Group A: Transabdominal approach to surgical treatment (Figure 2). After the successful induction of general anesthesia, 
the patient was placed on his back and disinfected routinely. An incision was made in the middle of the upper abdomen, 
the abdomen was opened in layers, and the transverse colon was elevated. The gastrocolic ligament was opened along its 
upper edge, on the left near the splenic flexure of the colon, and on the right at the hepatic flexure of the colon, exposing 
the greater omentum and the anterior lobe of the transverse mesocolon. There was an upward separation along the 
greater curvature of the stomach. The left vessel of the gastric omentum was ligated, and the lymph nodes were swept. 
The primordial band of the liver and stomach was cut along the lesser curvature of the stomach on the right side of the 
cardia, the stomach was turned upward, and the gastric artery and vein were severed. The right and left diaphragmatic 
angles were opened, the anterior and posterior vagus nerve trunks were separated, and the lower end of the esophagus 
was freed and cut 3-5 cm from the cardia. The anastomotic stapler was placed in the esophagus, and the anastomosis was 
fixed in a purse string. The closing apparatus was placed close to the gastric body and sutured, and the esophagogastric 
anastomosis was strengthened intermittently. After the abdominal cavity was irrigated to stop bleeding, an abdominal 
drain was placed, and the abdomen was closed layer-by-layer. The abdominal and lower mediastinal lymph nodes were 
dissected.

Group B: Transthoracic approach to surgical treatment. After the successful induction of general anesthesia for 
transthoracic surgical access, the patient was placed in the supine position and routinely disinfected. An incision was 
made in the middle of the upper abdomen, and the abdomen was opened in layers. The transverse colon was elevated. 
The gastrocolic ligament was opened along its upper edge, on the left near the splenic flexure of the colon, and on the 
right to the hepatic flexure of the colon, exposing the greater omentum and the anterior lobe of the transverse mesocolon. 
There was an upward separation along the greater curvature of the stomach, the left vessel of the gastric omentum was 
ligated, and the lymph nodes were swept. The primordial band of the liver and stomach was separated along the lesser 
curvature of the stomach on the right side of the cardia, the stomach was turned upward, and the gastric artery and vein 
were severed. The right and left diaphragmatic angles were opened, the anterior and posterior vagus nerve trunks were 
separated, and the lower end of the esophagus was freed and cut 3-5 cm from the cardia. The anastomotic stapler was 
placed in the esophagus, and the anastomosis was secured in a purse string. The closing apparatus was placed close to 
the gastric body and sutured, and the esophagogastric anastomosis was strengthened intermittently. After the abdominal 
cavity was irrigated to stop bleeding, an abdominal drain was placed, and the abdomen was closed layer-by-layer. The 
mediastinal and perigastric lymph nodes were dissected.

The tumor center, number of lymph nodes, and positive status were confirmed based on the postoperative pathological 
findings of the specimen. R staging of the residual disease was used to determine the rate of radical resection: r0 indicated 
no signs of a residual tumor to the naked eye and under the microscope; r1 indicated a residual tumor that was not visible 
to the naked eye but was visible at the margin under the microscope; and r2 indicated a tumor visible to the naked eye at 
the cut edge.

Indices for observation and detection methods
We compared the duration of surgery, bleeding volume, number of cleared lymph nodes, number of positive lymph 
nodes, positive margin rate, and length of hospital stay. We also compared the two groups based on the four indicators of 
forced expiratory volume within the first second (FEV1), maximum ventilation volume (MVV), forceful lung volume 
(FVC), and lung volume (VC) as percentages of their expected values; surgical complications; and 3-year survival rates 
and durations before and after surgery.

Pulmonary function was measured preoperatively and 1 mo postoperatively. A JAEGER Flowscreen pulmonary 
function tester (Jaeger, Germany) was used to examine the patients while fully awake and in the sitting position[6]. The 
main indices included VC, FVC, FEV, and MVV, and the data are expressed as percentages of the actual value to the 
desired value.

The quality of survival was assessed preoperatively and at 3 mo postoperatively. The QLQ-OES18 scale for esophageal 
cancer[7] was used to evaluate the quality of survival; it contains 19 questionnaire items, 18 of which have a score range 
of 0-3, and one which has a score range of 0-4, with a total score of 58. Higher scores indicated higher quality of survival 
for the patient.
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Figure 1 The approaches. A: Transabdominal approach; B: Transthoracic approach.

Figure 2  Survival function diagram of the two patient groups.

Statistical analysis
Statistical analysis was performed using SPSS 21.0 software. Measurement data such as duration of surgery, length of 
hospital stay, and bleeding volume were expressed as mean and standard deviation (x ± s) for both groups. The t-test was 
used to compare the two groups. The χ2 test was used to compare the counting data of the groups. The Kaplan-Meier 
method was used for survival analysis. Statistical significance was set at P < 0.05.

RESULTS
Comparison of the durations of surgery of the patient groups
The durations of surgery, lengths of hospital stay, and postoperative drainage durations of patients in group A were 
shorter than those in group B. Bleeding caused by surgery was lower in group A than in group B (P < 0.05), and there was 
no statistically significant difference in the positive incision margin rate between the patients in groups A and B (P > 0.05) 
(Table 1).

Comparison of lymph node dissection in the two groups
There were no statistically significant differences in the number of cleared lymph nodes, positive lymph nodes, lower 
mediastinal lymph nodes, subdiaphragmatic lymph nodes, or abdominal lymph nodes between groups A and B (P > 
0.05) (Table 2).
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Table 1 Comparison of operation time between two groups of patients

Group n Operation time 
(min)

Bleeding 
volume (mL)

Positive rate of 
cutting edge (%)

Postoperative drainage 
time (d)

Postoperative landing 
time (h)

Length of 
stay (d)

A 
group

70 168.1 ± 15.7 136.8 ± 36.1 1 (1.43) 3.71 ± 0.84 27.81 ± 7.51 12.30 ± 2.13

B 
group

68 188.0 ± 19.3 188.2 ± 43.7 3 (4.41) 4.40 ± 1.22 29.40 ± 7.82 13.54 ± 2.35

t/χ2 -6.653 -7.542 1.091 -3.879 -1.218 -3.250 

P value 0.000 0.000 0.296 0.000 0.225 0.001 

Table 2 Comparison of lymph node dissection effect between two groups of patients (mean ± SD, number)

Group n Number of lymph 
nodes cleaned

Number of positive 
lymph nodes

Inferior mediastinal 
lymph nodes

Subphrenic lymph 
node

Number of abdominal 
lymph nodes

A 
group

70 33.87 ± 3.82 3.65 ± 1.20 3.81 ± 1.20 2.56 ± 0.72 27.50 ± 2.95

B 
group

68 34.33 ± 2.90 3.92 ± 1.53 4.03 ± 1.15 2.74 ± 0.75 27.56 ± 3.02

t value -0.795 -1.155 -1.099 -1.438 -0.118 

P value 0.428 0.250 0.274 0.153 0.906 

Comparison of changes in pulmonary function in the two groups
The preoperative values of FEV1, MVV, FVC, and VC for the patients in groups A and B were not significantly different (
P > 0.05). However, the values obtained during the review conducted one month after surgery showed higher 
percentages of FEV1, MVV, FVC, and VC relative to their expected values for group A than for group B (P < 0.05) 
(Table 3).

Comparison of the quality of the survival scores for the two groups
Before surgery, the QLQ-OES18 scores of patients in groups A and B were compared, and the difference was not statist-
ically significant (P > 0.05). When re-evaluated 3 mo after surgery, the QLQ-OES18 scores for the patients in group A 
were higher than those for the patients in group B (P < 0.05) (Table 4).

Comparison of the complication rates of the two groups
The surgical complication rate of 10.00% for group A was lower than that of 23.53% for group B (P < 0.05; Table 5).

Comparison of the prognoses of the two groups of patients
After 3 years of postoperative follow-up, there was no statistically significant difference in the survival rate of 35.71% for 
group A relative to 29.41% for group B (P > 0.05) (Table 6).

The median duration of survival was 30.0 mo for the patients in group A and 29.0 mo for those in group B. The 
difference between the two groups was not statistically significant (P > 0.05) (Figure 2).

DISCUSSION
Adenocarcinoma of the esophagogastric junction is considered a special type of tumor because of its anatomical location 
and physiological function. It is independent of esophageal and gastric cancers and is more common in patients with 
Siewert II and III types[8]. Surgery for adenocarcinoma of the esophagogastric junction is usually performed by a 
gastrointestinal or thoracic surgeon or both. However, the choice of surgical approach for the Siewert II type has not been 
established. The advantage of combined thoracoabdominal therapy for adenocarcinoma of the esophagogastric junction is 
that it allows for complete dissection of the abdominal and mediastinal lymph nodes. However, this surgical approach is 
more invasive, increases the risk of surgery, and does not significantly improve the long-term survival of patients; 
therefore, most scholars recommend the transthoracic or transabdominal approach[9]. The advantage of the transthoracic 
approach is that it can completely expose the structures and tissues of the esophagus and cardia; however, exposure of 
the tissues near the distal stomach and spleen is poor. The transabdominal approach can fully expose the abdomen and 
facilitate the dissection of the abdominal lymph node; however, exposure to the distal esophagus is poor[9-11].

The duration of surgery and the severity of intraoperative blood loss are lateral reflections of surgical trauma and are 
interrelated[12]. Less intraoperative bleeding ensures less obstruction of the surgical field and a shorter duration of 
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Table 3 Comparison of pulmonary function parameters between two groups of patients (mean ± SD)

Group n Preoperative 1 mo after operation t value P value Preoperative 1 mo after operation t value P value

FEV1 (%) MVV (%)

A group 70 95.66 ± 8.64 90.21 ± 8.50 3.734 0.000 98.16 ± 9.26 93.48 ± 9.11 2.992 0.003 

B group 68 97.03 ± 8.11 86.30 ± 7.76 7.937 0.000 96.32 ± 8.58 88.75 ± 8.36 5.248 0.000 

t value -0.960 2.820 1.210 3.175

P value 0.339 0.006 0.228 0.002

FVC (%) VC (%)

A group 70 97.34 ± 8.14 92.36 ± 6.06 4.067 0.000 93.06 ± 4.85 90.01 ± 4.43 3.854 0.000 

B group 68 99.03 ± 7.93 89.51 ± 7.24 7.359 0.000 94.41 ± 5.00 88.26 ± 5.25 7.048 0.000 

t value -1.235 2.510 -1.610 2.119

P value 0.219 0.013 0.11 0.036

FEV1: First second; MVV: Maximum ventilation volume; FVC: Forceful lung volume; VC: Lung volume.

Table 4 Comparison of quality of life scores between the two groups (mean ± SD, scores)

Group n Preoperative 3 mo after operation t value P value

A group 70 31.83 ± 6.60 43.09 ± 5.57 -10.816 0.000 

B group 68 30.50 ± 5.78 40.14 ± 5.42 -10.100 0.000 

t value 1.258 3.152 

P value 0.211 0.002 

Table 5 Comparison of complication rates between the two groups

Group n Pulmonary 
infection

Abdominal 
infection

Anastomotic 
fistula Pyothorax Incision 

infection
Pleural 
effusion

Complication rate 
(%)

A 
group

70 1 2 1 0 1 2 7 (10.00)

B group 68 7 0 3 2 1 3 16 (23.53)

χ2 4.546

P value 0.033

Table 6 Survival comparison

Group n Subsist Die

A group 70 25 (35.71) 45 (64.29)

B group 68 20 (29.41) 48 (70.59)

χ2 0.623 

P value 0.430 

bleeding. The results of this study showed that the duration of surgery, length of hospital stay, and postoperative 
drainage of the patients in group A were shorter than those of the patients in group B. The blood loss during surgery was 
significantly lower for Group A than for Group B. This indicates that the transabdominal is less traumatic than the 
transthoracic approach. The pectoral muscle or the rib cage of the patient needs to be severed to expose the left side of the 
chest cavity, which is rich in intercostal vessels, and bleeding can easily occur when opening the chest. The transab-
dominal approach, which involves entering the abdominal cavity through the white line of the abdomen, results in less 
severe blood loss and a shorter duration of surgery. However, it is difficult to expose the organs and lymph nodes in the 
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abdominal cavity, the scope of surgery is relatively small, the duration of surgery is prolonged, and intraoperative 
bleeding and duration of surgery may be further prolonged if adhesions and anatomical abnormalities are present in the 
abdominal cavity during exposure. The results of this study showed no statistically significant difference in the positive 
margin rate between the two groups, indicating that the outcomes of the two surgical approaches were comparable. 
Complete removal of regional lymph nodes is a key factor for the long-term survival of patients with Siewert type II 
adenocarcinoma of the esophagogastric junction and helps improve the long-term survival of patients during the 
progressive stage[13]. Studies have shown[14-18] that lymph node metastases are more likely to metastasize to the 
abdominal cavity than to the thoracic cavity in patients with type II esophagogastric junction cancer. Therefore, more 
attention should be paid to the removal of abdominal lymph nodes during surgery for type II esophagogastric junction 
cancer. In this study, there were no statistically significant differences in the number of removed lymph nodes, positive 
lymph nodes, lower mediastinal lymph nodes, subdiaphragmatic lymph nodes, or abdominal lymph nodes between the 
two groups. Increased attention of the surgeon combined with the use of laparoscopy and other techniques has resulted 
in no significant difference in the number of positive lymph node dissections associated with the current transabdominal 
and transthoracic approaches.

FEV1, MVV, FVC, and VC, expressed as percentages of the expected values, were higher for group A than for group B. 
Both groups showed different degrees of decline. Owing to the residual effects of general anesthesia, early postoperative 
pain, and the use of a chest strap, chest compliance decreased, and respiratory function decreased. The differences in 
postoperative pulmonary function associated with the two surgical approaches in this study were mainly attributed to 
the transabdominal approach through the right anterolateral incision, which maintained the integrity of the diaphragm 
during open thoracotomy with relatively little damage to the chest wall muscles. In addition, a shorter duration of 
surgery of the thoracic cavity resulted in less interference with the lung tissue. The transthoracic approach caused more 
severe damage to the chest wall muscles, impairment of the diaphragmatic integrity, greater interference with the lung 
tissue, and a greater deterioration of lung function. Group A had a significantly lower rate of surgical complications than 
group B. The transthoracic approach may have disrupted the normal muscles of the chest during the left thoracic incision, 
requiring incision and re-suturing of the diaphragm and damaging the respiratory muscles; this was detrimental to 
postoperative sputum expulsion and affected respiratory function. The intraoperative collapse of the left lung; ventilation 
of the right lung; intra-thoracic surgical involvement and compression of the lung tissue, heart, and blood vessels; and 
postoperative chest tube placement increase the inflammatory response in the thoracic cavity. Transthoracic surgery 
destroys the intercostal nerves of the patient, results in more severe postoperative pain than abdominal surgery, and is 
more likely to result in sputum accumulation. As a result, the incidence of pulmonary complications was higher for group 
B, which may have led to longer postoperative hospital stays. Patients in group A had higher QLQ-OES18 scores than 
those in group B when re-evaluated 3 mo postoperatively. Patients who underwent surgery with the transabdominal 
approach had a better prognosis. The 3-year postoperative follow-up evaluation revealed no statistically significant 
differences between the survival rates and median durations of survival of the two groups. The results of this study are 
consistent with those of previous studies[3,19-23], showing that the treatment of Siewert II esophagogastric junction 
cancer through the left thorax and abdomen is equally reliable.

Current clinical studies on the treatment of combined esophagogastric cancer mainly compare the efficacies and 
adverse effects of the different approaches[24-27]; they less frequently focus on the changes in the parameters of 
pulmonary function. In this study, the clinical outcomes, lymph node removal, and lung function recovery of patients 
with combined oesophagogastric cancer treated using transabdominal and transthoracic surgical approaches were 
studied comprehensively. This was more conducive to finding a more advantageous surgical approach. There were some 
limitations and shortcomings in the design of this study. It was a single-center retrospective study with a short duration 
of follow-up. Therefore, the results need to be confirmed by prospective, multicenter, randomized controlled clinical 
studies.

CONCLUSION
Transabdominal and transthoracic surgical approaches for the treatment of combined esophagogastric cancer are 
comparable. However, the former has the advantages of milder surgical trauma, less impact on pulmonary function, and 
fewer complications. Thus, it is suitable for older patients with frailty, cardiopulmonary insufficiency, or more 
complicated diseases.

ARTICLE HIGHLIGHTS
Research background
Different types of esophagogastric junction adenocarcinoma have different operation methods.

Research motivation
We need to determine the optimal surgical approach for Siewert II adenocarcinoma of the esophagogastric junction to 
improve lung function and the prognosis of patients.
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Research objectives
To investigate and compare the surgical effects, postoperative changes in pulmonary function, and prognoses of two 
approaches to treating combined esophagogastric cancer.

Research methods
Patients with esophageal gastric cancer who received combined treatment in our hospital were selected, and the relevant 
indicators were compared after grouping.

Research results
The transabdominal approach has the advantages of less trauma, less impact on lung function and fewer complications.

Research conclusions
Transabdominal surgical approaches is suitable for older patients with frailty, cardiopulmonary insufficiency, or more 
complicated diseases.

Research perspectives
It was a single-center retrospective study with a short duration of follow-up. Therefore, the results need to be confirmed 
by prospective, multicenter, randomized controlled clinical studies.
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