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ABSTRACT  
BACKGROUND AND OBJECTIVE: According to the importance of the esophageal cancer problem in northern 

provinces of Iran, and also high volume of transhiatal esophagectomy operations at Babol university hospitals, this 

study was conducted to identifying postoperative short term outcomes of transhiatal esophagectomy in patients with 

esophageal cancer. 

METHODS: This cross-sectional study was done on 114 patients with diagnosis of esophageal cancer that underwent 

transhiatal esophagectomy in Babol university hospitals, north of Iran, from 2005 to 2015. The study data were 

analyzed applying SPSS for windows (version 23), T-test, 2-independent sample chi-square and exact fisher test. 

FINDINGS: Of 114 patients, 62 of cases (54.4%) was male and 52 of them (45.6%) was female. The mean age of the 

patients was 62.25year. The most common symptom of the patients was dysphagia (99.1%). Pathologic feature of the 

tumors was squamous cell carcinoma in 89.5% of cases. The most common postoperative complications were 

arrhythmia (13.3%) and pleural effusion (10.5%). Mean admission duration was 9.31±2.94 days. Anastomosis site leak 

occurred in 8 patients (7.1%). In operation and in hospital mortality occurred for 1 cases (0.9%) and 4 cases (3.5%) 

respectively. 

CONCLUSION: On the basis of this study, Babol university hospitals has good result for postoperative outcomes of 

transhiatal esophagectomy comparing with other centers especially about admission time, need for tube thoracostomy, 

anastomosis site leak rate, and mortality rate. 
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Introduction 

Cancer of Esophagus, is the eighth most common 

cancer in the world, has two histopathologic 

subgroups, including squamous cell carcinoma (S.C.C) 

and adenocarcinoma (1). The southern coast of the 

Caspian Sea is one of the most common areas of 

esophageal cancer, with an incidence of over 100 per 

100,000 people (2, 3). Dysphagia and weight loss are 

common complaints in patients that suggest high levels 

of disease (4).  

The main treatment method for prognosis and 

quality of life in patients with esophageal cancer is 

surgical procedure (5). Significant consequences of 

transhital oesophagectomy include recurrent laryngeal 

nerve damage, bleeding, deep vein thrombosis (DVT) 

and pulmonary embolism, cervical anastomosis 

leakage, anastomosis location stricture, surgical wound 

infections, mediastinitis, and mortality (7,6).  

Considering the importance of the issue of 

esophageal cancer in the northern regions of Iran, the 

high incidence and prevalence of transhiatal 

esophagectomy in Babol University of Medical 

Sciences, this study was conducted to evaluate the 

center, results and complications of this surgical 

procedure, in order to improve the results of surgical 

treatment and improving the quality of life of patients 

in the future. 

 

 

Methods 

This cross-sectional study was conducted after 

approval by the Ethics Committee of Babol University 

of Medical Sciences, code 228.1394MUBABOL.REC. 

on all patients who esophageal cancer was diagnosed 

for them based on endoscopic findings and 

histopathological examination and were undergo 

transhiatal esophagectomy in Hospitals affiliated to 

Babol University of Medical Sciences from 1384-94. 

Patients who were diagnosed as inoperable before 

surgery due to the extent of the injuries, or during 

surgical procedure, had to change the technique and 

thoracotomy, or surgical termination, were excluded. 

Demographic and clinical data were recorded in the 

questionnaire. Data were analyzed using SPSS V.23 

software (t-test, Chi Square, fisher exact test and 

logistic regression) and P-value less than 0.05 was 

considered significant. 

Results 

This study was performed on 114 patients with 

esophageal cancers undergoing transhilar 

esophagectomy. Of these, 62 (54.4%) were male and 

52 (45.6%) were female. The mean age of patients is 

65.52±9.2 years and the age range of cancers is 38-84 

years old. The mean age of men with cancers of the 

esophagus is 66.8±10 years and the age range of 

cancers in men is 38-84 years. The mean age in 

women with esophageal cancers is 63.33±7.3 years and 

the age range of female esophagus is 42-47 years. The 

youngest person was 38 years old. The mean age of 

women was lower than males, but this difference was 

not statistically significant.  

Of the patients, 113 cases (99.1%) complained of 

dysphagia, and only one patient had no dysphagia due 

to an upper endoscopic discomfort in the epigastric 

region, and in the evaluations, the esophageal cancers 

was diagnosed. Odynophagia was present in 35 

(30.7%) patients at the time of referral. 68 patients 

(59.6%) experienced weight loss at the time of referral. 

Anemia was diagnosed in 12 patients (10.5%) on 

initial visitation. One third of the lower esophagus was 

the most common site of tumor involvement (54 

patients: 47.4%). Squamous cell carcinoma in 102 

patients (89.5%) involved the majority of cases of 

esophageal cancer.  

Blood groups have the highest incidence of 30, 28, 

and 21, respectively. The mean surgical duration was 

189.65±30.82 minutes, the mean duration of stay in the 

ICU was 4.99±3.20 days and the mean hospital stay 

was 9.37±2.94 days. The mean cardiovascular events 

after surgery were 28.8% in men and 14.8% in men. 

As it is seen, the difference between these two groups 

is significant, but there is no significant difference 

(p=0.068). During surgery, 6 patients had hypotension, 

of which 2 (33.3%) had post-surgery cardiovascular 

events, but this relationship was not statistically 

significant (p=0.477).  

Six patients also experienced arrhythmias during 

surgery, of which four (66.7%) had post-surgery 

cardiovascular bypass, which statistically showed a 

significant relationship between intra-arrhythmic 

during surgery and cardiovascular complications after 

surgery (p=0.005). The mean age of patients with 

cardiovascular disease was 67.29±4.5 years and the 

mean duration of surgery in patients with 
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cardiovascular disease was 192.71±28.3 minutes. 

There was not a statistically significant relationship 

between the age of patients and the duration of surgery 

with the incidence of cardiovascular complications. 

Also, the mean age of patients with pulmonary 

complication after surgery was 66.25±4.31 years and 

the mean duration of surgery in this group was 

188.75±25.17 minutes. There was a statistically 

significant relationship between age of patients 

(p=0.882) and surgical duration (p=0.134), there was 

no incidence of post-surgery pulmonary complications. 

Frequency distribution and type of complication in 

patients with esophageal cancer undergoing transhital 

esophagectomy are presented in Table 1.  

 

Table1. Distribution of Absolute and Relative 

Abnormalities of the Type of Complication 

Following Transhiatal Esophagectomy Surgery in 

Patients with esophageal cancer 

Complication Abundance(%) 

Death during surgery 1(0.9) 

DVT 1(0.9) 

Pulmonary embolism 1(0.9) 

Recurrent laryngeal nerve injury 2(1.8) 

MI (myocardial infarction) 2(1.8) 

Splenectomy 2(1.8) 

Hospital death 4(3.5) 

Pneumonia 4(3.5) 

Need for blood transfusion 4(3.5) 

Ateletzia 5(4.4) 

Irregular heartbeat during surgery 6(5.3) 

Pneumothorax 6(5.3) 

Hypotension during surgery 6(5.3) 

Surgical wound infection 6(5.3) 

Congestive Heart Failure 7(6.2) 

Lung edema 8(7.1) 

Anastomotic leakage 8(7.1) 

Need for artificial respiration 

(respiratory failure) 
12(10.6) 

Pleural discharges 12(10.6) 

Irregular heartbeat during admission 15(13.3) 

 

The most commonly occurring complication 

following gtranshiatal esophagectomy was abnormal 

heart arrhythmia, of which 6 occurred during surgery 

and 15 cases were hospitalized. The insertion of the 

chest tube was required for 17 patients, 11 of which 

were due to pleural effusions and 5 cases of 

pneumothorax, and 1 case of pneumothorax and 

pleural effusion. In this study, 8 (7%) patients suffered 

from anastomosis leakage with signs of swelling, 

redness and secretion from the scar tissue, all of which 

were treated with supportive and non-surgical 

treatments, namely, the opening of neck sutures, 

wound healing, continuous dressing and self-sustaining 

lumbar repair. Two patients underwent splenectomy 

due to bleeding caused by spleen injury. 1 death 

occurred during surgery due to mediastinal bleeding, 

pressure drop and arrhythmia. Four hospital deaths 

occurred, of which 3 occurred due to arrhythmia and 

heart failure on the second day after surgery and one 

case due to respiratory failure on the sixth day after 

surgery (1). 

 

 

Discussion 

The results and complications of transhiatal 

esophagectomy surgery in Babol University of 

Medical Sciences are comparable to the valid centers. 

Various studies have shown that mortality (mortality) 

following esophageal resection surgery is strongly 

correlated with the number of surgeries performed 

over the course of one year in the case volume hospital 

(8, 9). Michael w.wouters et al. reported that hospitals 

that perform less than seven esophageal resection 

surgery per year are low volume and those who do 

more than these numbers of surgeries are considered 

high volume (10).  

The more important thing is that the surgeon's own 

experience, more important than the volume of 

surgical patients in a hospital, affects the mortality of 

the surgery (11). Considering the above mentioned 

explanation and pointing out that in this study, in the 

period of 10 years, 114 cases of transhiatal 

esophagectomy with an annual average of 11.4 were 

done, Babol University of Medical Sciences hospitals 

could be designated as the High Volume Center for 

this surgical procedure. In the present study, the most 

common complaint of patients was dysphagia (99.1%), 

only one patient without dysphagia due to the 

discomfort of epigastric pain was underwent 

esophagogastroduodenoscopy due to discomfort in 

epigastric pain and esophagus cancer was diagnosed . 

Weight loss (59.6%) and odynophagia (30.7%) were 
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other symptoms of the present study at the time of 

referral. Similarly, in the study of Mozaffar et al. 

(2008-2000), the most common symptom was 

dysphagia when it occurred in 97% of patients, while 

weight loss was 89% and odynophagia was reported, 

19% (12). In this study, the most common involvement 

site was the lower esophagus. 102 cases (89.5%) were 

S.C.C (squamous cell carcinoma) and 12 cases 

(10.5%) were adenocarcinoma. In contrast, Tabatabai 

et al (2009) reported that in 70.7% of patients, the 

tumor is located in the middle of the esophagus. Also 

62.3% of tumors were S.C.C and 36.1% of them were 

adenocarcinoma cases (13).  

While in Orringer et al., most tumors (82%) were at 

the lower. 13% of them were squamous cell carcinoma 

and 86% of them were adenocarcinoma (14). In 

Jangjoo et al., 94% of patients had S.C.C., 4% had 

adenocarcinoma and 2% had sarcoma (15). In this 

study, the mean duration of surgery was 189.65±30.82 

minutes. Also, the mean duration of NPO in this study 

was 5.2±1.66 days. The average length of stay in the 

ICU was 4.9±3.2 days and the average length of 

staying in the hospital was 9.3±2.94 days, which is 

similar to Orringer et al. (14).  

In another study, Tabatabai et al. (2009) reported 

that the average transhiatal esophagectomy time in 

patients under study was 106.13±17.88 min, which 

was clearly less than the time of surgery in our study, 

while the mean length of staying in hospital was 

12.5±8.11 days and longer than our findings (13). 

Zamani and colleagues reported that the average 

duration of surgery was 4.93 hours, the average 

number of hospital days was 9.95, the average duration 

of stay in the intensive care unit was 1.6 days, and the 

duration of the NPO was 6.66 days (4). However, in 

the study of Mozaffar et al., the mean duration of 

surgery was 274.92 minutes and the mean hospital stay 

was 14.39 days (12), both of which were more than our 

study. Anastomosis leakage occurred in 8 cases (7%) 

with swelling, redness and secretion from the cervical 

lesions and with supportive treatment (including 

opening sutures, clearing and replacing continuous 

dressing and self-sustaining closure) recovery was 

achieved in all cases.  

In Orringer et al., anastomosis leakage occurred in 

185 cases (9.6%), which was relatively similar to our 

results. This complication was treated by opening the 

cervical wound and cleansing local dressing and self-

sustaining underwent treatment (14). In the study of 

Gadazand et al., anastomosis leakage was reported in 

10% of cases (16).  

In the Tabatabai et al study, the anastomosis rate 

was 21.3%, which was higher than other studies (13). 

Many researchers have implemented the bilateral chest 

tubes routine embedding  at the end of the transhital 

esophagectomy (17), while in the present study, the 

insertion of a chest tube for 17 patients (13.3%) and 

due to pleural secretion (11 cases) and pneumothorax 

(4 cases and 1 case of pneumothorax and plural 

secretion simultaneously) became necessary. In the 

study of jangjoo et al., 33.3% of patients undergoing 

transhital esophagectomy required the insertion of a 

chest tube (15).  

In the study of Godazande et al., 20% of patients 

had hemoturox (16). As it is seen, the requirements for 

insertion of the chest tube in this study are less than 

other studies, and on the other hand, and with 

reference to some studies, the routine insertion of the 

bilateral chest tube at the end of the transhital 

esophagectomy procedure can be concluded that the 

need for routine insertion of the chest tube in this 

surgical procedure is not appropriate, but it is done 

depending on the case and on the basis of necessity. In 

the present study, all cases of pneumothorax occurred 

in patients whose tumor had involved the midline of 

the esophagus, and all cases requiring a chest tube 

were S.CC-type tumor that was compared to that of 

other studies, so far in a study this pattern of 

occurrence is not based on the type of pathology and 

location of the tumor.  

In the present study, 1 death occurred during 

surgery (0.9%) due to bleeding, pressure loss and 

arrhythmias during esophageal release. While in the 

Orringer study, 4 deaths occurred during surgery 

(0.3%) due to uncontrolled bleeding during esophageal 

release (14). In this present study, mortality rate after 

surgery was 4 case (3.5%) during hospital stay, 3 of 

which were due to arrhythmias and heart failure and 

one case was due to respiratory failure. In the same 

conclusion, in the Orringer et al. study the rate of 

hospital mortality in patients with transhiatal 

esophagectomy due to esophageal cancer was 42 (3%). 

However, in the study of Raz and his colleagues in the 

United States (2008), the mortality rate of transhiatal 
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esophagectomy was 27% (18), which is much higher 

than our study. Dotkowski et al., in Germany (2002) 

(19), reported a mortality rate of transhital 

esophagectomy of 3.8% (12). In the study of Zamani 

and colleagues, mortality rate was reported after  

transhiatal esophagectomy (12.5%) (4). In a study 

conducted by Homeh et al. in 2006 in Yemen, the rate 

of intra-hospital mortality in the transhiatal method 

was 9.3% (20).  

However, in a study by Gockel et al in 2005, 150 

patients with cancers of the esophagus who underwent 

transhiatal esophagectomy had a mortality rate of 6.7% 

(21). In our study, motility rates were low and similar 

to some studies, including the orringer study in the 

United States (14) and Dotkoswski (19) in Germany. 

The cause of the difference between studies in 

mortality rate is probably due to the fact that the tumor 

stage, the patient's condition and surgeon's skill, and 

the number of cases of surgery (case volume) affects 

the outcomes and surgical outcomes (17). In the 

present study, such as the orringer study and many 

other studies, nutritional jejunostomy was used to 

support nutrition of the patients and help to weigh and 

prevent weight loss in the post-surgery period, and 

proper oral administration (14). The results of our 

study show that Babol University of Medical Sciences 

as a High Volume Center, in terms of short-term 

outcomes, transhiatal esophagectomy for esophageal 

cancer is equal to many studies and centers. And even 

in some cases, including the number of cases of 

recurrent laryngeal nerve damage, the need for a chest 

tube, cervical anastomosis leakage, mortality during 

surgery and hospital mortality, has a relative 

advantage. 
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