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Abstract  The article is devoted to a surgical treatment of esophageal cancer as well as discussion and the role of modern 
approach to this complicated pathology. The analysis of surgical interventions in esophageal cancer treatment according to 
the location and extent of the process has been conducted. A new type of esophageal anastomosis allowing to reduce 
postoperative specific complications has been offered.  
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1. Introduction 
A surgical treatment of esophageal malignant diseases 

refers to the type of complicated restorative surgeries. A big 
amount of esophageal surgeries has been performing with 
successful outcomes for the recent decades. It is mainly 
connected with a sufficient provision of anaesthetic and 
resuscitation service, and also with a big practical experience 
having gathered by operating surgeons in this field [1-2, 4-5]. 
Currently esophagoplasty is performed as single-stage 
operation (graft formation is ended by application of cervical 
or intrapleural esophageal anastomosis [5, 9-10]. 

Some issues concerning the indications for surgeries at the 
esophageal cancer are disputable. The matters of surgical 
approaches, anastomosis positions (intrapleural, cervical) 
and also the variants of anastomosis formation still remain 
opened [8, 10]. Mainly, the proponents of Lewes’s or 
Charlock’s surgeries use these types of surgeries in patients 
with esophageal cancer and they can be regarded as the 
correct ones due to their efficacy. But, at the same time, 
inefficiency of esophageal anastomosis in intrapleural 
position is more dangerous for patient’s life [1-2]. 
Extrapleural anastomosis are more safety and even at their 
inefficiency seldom lead to the fatal complications [1, 4-7, 9]. 
The arisen complications are easily eliminated by 
conservative methods [2, 5]. There are differences of 
opinions between surgeons and oncologists about the 
approaches. The surgeons prefer less traumatic types 
(abdominal-cervical approach), but the oncologists often use 
thoracic-abdominal one because of its radicalism [8, 11-12]. 
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According to above mentioned situations, the 
development of the optimal surgeries types at esophageal 
cancer remains actual in the esophageal surgery.  

2. Materials and Methods 
Different types of esophagectomy with esophageal 

anastomosis formation were performed in 214 patients 
between 1991 and 2015 at the department of esophagus and 
stomach surgery of the Republican Specialized 
Scientific-Practical Medical Centre named after academician 
V.Vahidov. All surgeries, in spite of technical difficulties 
while performing restorative esophageal operations were 
carried out simultaneously. All principles of radicalism were 
kept. The less traumatic approaches were chosen as far as 
possible.  

Randomizing of patients by sex and age presented in 
Table 1 shows that a majority of patients – 137 (54.67%) 
were at working-age and 75 (35.0%) were at mature age.  

Table 1.  Randomizing of patients by sex and age 

Age 
 

Sex 

19-44 
years 

45-59 
years 

60-75 
years 

75 
years 

< 
Total 

 
 

 
 

 
 

 
 abs % 

Male 9 60 44 2 115 53.74% 

Female 16 52 31 0 99 46.26% 

Total 25 112 75 2 214 100% 

As it is seen from Table 2, a big quantity of patients 
admitted to our Centre in the period of up to 3 months 
(53.74%) and it can be regarded as prognostic favorable 
factor. Alimentary cachexia associated with dysphagia 
mostly was observed in the first half-year from disease onset. 

Dysphagia was a main clinical manifestation and the cause 
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of patients visit to the hospital. According to the dysphagia 
rate by Chernayvskiy A.A. (1991), the patients were 
randomized as follows: rate I (dysphagia only to hard food) - 
50(23.3%), rate II (dysphagia to hard and solid food) – 
133(62.1%), rate III (dysphagia to hard, solid and fluid food) 
– 21(9.8%) and rate IV (full esophageal obstruction) in 
5(2.3%) patients. In 104(48.6%) cases the diagnosis was 
identified at policlinic, in 37(17.3%) patients - at other 
medical institutions and in 73(34.1%) - at our Centre.  

Table 2.  Randomizing of patients by anamnesis and weight loss 

Anamnesis 
 

Weight 
loss 

Up to 3 
months 

3-6 
months 

6 
months- 
1 year 

More 
than 1 
year 

Total 

no 35 7 2 - 44 (20.56) 

Up to 5 kg 45 35 5 1 86 
(40.2%) 

5-10 kg 24 24 11 1 60 
(28.0%) 

10-15 kg 9 2 4 2 17 (7.9%) 

More 
than 15 kg 2 5 - - 7 (3.2%) 

Total 115 
(53.74%) 

73 
(34.1%) 

22 
(10.2%) 

4 
(1.9%) 214 

Subject to the methods of preoperational preparation, 
postoperative management, performing limphodissection 
and the types of esophageal anastomosis formation 214 
patients were randomized to 2 groups.  

There were 74 patients in the control group who were 
under the treatment at our Centre between 1991 and 2000. 
Traditional methods of preoperational preparation, 
abdominal limphodissection in D-I range, traditional types of 
esophageal anastomosis formation and standard methods of 
postoperative patients management were used in this group.  

140 patients having been treated from 2001 to 2015 were 
included to the main group. The patients of this group were 
performed advanced methods of esophageal anastomosis 
formation, two-region limphodissection in D-2, D-3 ranges 
keeping all principles of radicalism and ablastics. Besides, a 
special preoperational preparation and postoperative patients 
management directed to the reduce of cardiovascular and 
bronchopulmonary complications were introduced.  

On the base of complex examination of patients the 
following localization and stage of esophageal tumors were 
detected (Table 3).  

The following types of esophageal cancer were detected 
on the base of histological investigation (Table 4). 

As it is seen from Table 4 the vast majority of patients  
was with epidermoid esophageal cancer – 191(89.2%) –   
of varied differentiation rate: high differentiated – in 35 
(16.3%), moderate differentiated – in 111 (51.9%) and    
low differentiated – in 45 (21.0%). Adenocarcinoma was 
detected in 14 (6.5%), bimorph cancer – in 6 (2.8%), 
lymphosarcoma – in 3(1.4%) patients. 

So, esophageal cancer of various histological forms was 
diagnosed in 21 patients of control and main groups, the 
randomization of them according to ТNМ classification has 
been presented in Table 5.  

Table 3.  Randomizing of patients subject to the tumors localization 

Esophageal tumors 
localization 

Control 
group 

Main 
group Total 

Cervical esophagus - - 0 

Upper third of thoracic part 1 2 3(1.4%) 

Upper and middle third of 
thoracic part 4 6 10(4.67%) 

Middle third of thoracic part 23 39 62(28.97%) 

Middle and low third of 
thoracic part 27 37 64(29.9%) 

Low third of thoracic part 16 53 69(32.24%) 

Low third of thoracic part + 
CEP 3 3 6(2.8%) 

TOTAL 74 140 214 

Table 4.  Types of esophageal cancer 

Histological form of esophageal cancer Quantity % 

Epidermoid 
cancer 

high differentiated 35 16.3 

moderate differentiated 111 51.9 

low differentiated 45 21.0 

Adenocarcinoma 14 6.5 

Bimorph (Epidermoid + Adenocarcinoma) 6 2.8 

Lymphosarcoma 3 1.40 

Total 214 100% 

Table 5.  Randomizing of patients with esophageal cancer by TNM system 

Stage TNM 
Patients quantity 

Control group Main group Total 

II 

A 
T2N0M0 - - - - - 

T3N0M0 2 (2.56%) - - 2(1.1%) 

B 
T2N1M0 - - 1 (0.99%) 1(0.55%) 

T3N1M0 2 (2.56%) 13 (12.8%) 15(8.4%) 

III 

T2N2M0 - - - - - 

T3N2M0 3 (3.8%) 10 (9.9%) 13(7.3%) 

T4N0M0 1 (1.28%) - - 1(0.55%) 

T4N1M0 5 (6.4%) 25 (17.8%) 21(11.7%) 

T4N2M0 43 (58.1%) 76 (54.3%) 93(52%) 

IV 

T3N0M1 - - - - - 

T3N2M1 1 (1.28%) - - 1(0.55%) 

T4N0M1 - - - - - 

T4N1M1 - - 1 (0.99%) 1(0.55%) 

T4N2M1 17 (21.8%) 14 (13.8%) 31(17.3%) 

Total 74 (100%) 140 (100%) 214(179) 
(100%) 

As it can be seen from Table 5 there were no patients with 
the stage I in our observations, but there were 18 (8.4%) 
cases with the stage II. This observation demonstrates 
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extremely low early diagnostics of esophageal cancer and it 
is the main unfavorable success factor of any surgical 
treatment in patients with esophageal tumors. The majority 
of patients admitted with stage III – 128 (71.5%) and with 
stage IV – 33 (18.4%) when the surgery result was the worst 
from the prognostic point of view.  

The character of concomitant disease in the patients with 
esophageal cancer has been presented in Table 6. In 45.32% 
patients we have revealed various concomitant pathologies 
with different characters. We often observed 1 and more 
concomitant diseases in one patient.  

Table 6.  The character of concomitant disease 

Concomitant disease Absolute number % 

Coronary heart disease (CHD) 19 19.6% 

Essential hypertension 27 27.3% 

Diabetes mellitus 2 2.06% 

Duodenal ulcer 3 3.09% 

Hepatocirrhosis 6 6.18% 

Chronic bronchitis 18 18.55% 

Esophageal opening hernia 4 4.12% 

Renal cyst 4 4.12% 

Chronic hepatitis 2 2.06% 

Postoperative ventral hernia 1 1.03% 

Chronic calculous cholecystitis 11 11.34% 

Total 97 45.32% 

The presence of concomitant diseases affected to the 
character and duration of the preoperative preparation as 
well as to the volume of surgery. For example, the presence 
of chronic calculous cholecystitis meant a performing 
simultaneous intervention – cholecystectomy which was 
carried out in 11 patients. Cardiovascular diseases were also 
often revealed: CHD in 19(19.6%), essential hypertension in 
27(27.3%) cases.  

According to the character of performed operative 
interventions the patients were randomized as follows (Table 
7):  

Table 7.  The character of performed surgeries 

№ Types of surgeries Quantity 

1 Subtotal esophagus extirpation with gastroplasty 207 

2 Lewes’s surgery 5 

3 Charlock’s surgery 2 

 Total 214 

In 207 patients we performed esophagus extirpation with 
simultaneous esophagogastroplasty (among them 
abdominal-cervical approach was used in 165 patients and in 
42 cases – we used thoraco-abdomino-cervical approach).  

Subject to the types of extra-cavitary esophageal 
anastomosis formation patients were divided in: control 
group (CG) – 74 patients in who we used traditional types of 
esophageal anastomosis; main group (MG) – 140 patients 
who were performed a developed new type of 
esophagogastroanastomosis (Table 8). 

Table 8.  Specific complications after restorative surgeries in the control 
group of patients  

№ Complications Quantity 

   Total 

1 No 40 

2 
EGA insufficiency 28 

29 
+ transplant sutures insufficiency 1 

3 Point insufficiency of EGA 1 

3 Transplant sutures insufficiency 1 

4 Transplant total necrosis 1 

5 Transplant point necrosis+ EGA insufficiency 2 

 Total 74 

 

Table 9.  Types of esophageal anastomosis and specific complications  

 N AI 
AI+ 
ETF 

AI+ 
Media- 
stenitis 

Transplant terminal 
necrosis Transplant 

sutures 
insufficiency 

Total 
complications PM+ 

empyema 
PM 

EGA e-e slid 63 21 1 2 2 2 1 29(46.0%) 

EGA e-e invag 9 1 - 1 - - - 2(22.2%) 

EGA e-s 2 1 - - - - - 1(50%) 

Total 74 31 1 3 2 2 1 40(54.0%) 

Table 10.  Comparative estimation of specific complications at esophagoplasty 

Anastomosis type Quantity Insufficiency Transplant necrosis Transplant sutures insufficiency Total 

EGA e-e slid. 63 24 4 1 29(46.0%) 

EGA e-e invag 9 2 - - 2(22.2%) 

EGA e-s 2 1 - - 1(50%) 

Total 74 27(36.5%) 4(5.4%) 1(1.3%) 32(43.2%) 

EGA c-s 133 8 - - 8 

Total 133 18(13.5%) 1(0.7%) - 19(14.3%) 
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So, specific complications after esophagoplasty were 
developed in 40(54.0%) patients of the control group.  

We revealed 4 most frequent technical mistakes at 
anastomosis formation based on our own experience and 
literary data: 

1.  Transplant blood supply abnormality;  
2.  Inadequacy of esophageal stump diameter and 

transplant; 
3.  Excess mobilization of anastomosed organs; 
4.  Sutures tension in the anastomosis area. 
A new method of “cross-skewed” esophagogastric 

anastomosis formation was developed and introduced at the 
department of esophagus and stomach surgery in 2001. An 
idea for creating this type of anastomosis was the fact that 
esophageal stump’s diameter was always less than transplant 
and it led to undesirable corrugating of anastomosis line with 
disturbance of anastomosed organs blood supply. So, 
anterior-left esophagus wall is dissected up in cross-skewed 
direction to 2-3 cm, esophageal stump’s diameter becomes 
close to the size of gastrotransplant proximal part with 
minimal mobilization of esophageal stump’s right wall 
(Fig.1). 

 

  
Figure 1.  The scheme of cross-skewed esophagogastroanastomosis 
formation  

Cross-skewed esophagogastroanastomosis has got a 
number of advantages:  

1.  A wide area of formation;  
2.  Adequacy to the diameter of anastomosed organs – 

eliminates the anastomosis corrugating;  
3.  The anastomosis line is not situated in one area – this 

fact reduces the possibility of esophageal anastomosis 
sutures tension;  

4.  Minimal mobilization of esophagus right wall keeps 
its blood supply and improves micro-circulation of 
anastomosis area.  

Cross-skewed esophagogastroanastomosis was formed in 
133 patients of the main group.  

The analysis of traditional and cross-slewed esophageal 
anastomosis is presented in Table 10.  

Specific complications of esophagoplasty are as follows: 
esophageal anastomosis insufficiency, terminal or total 
necrosis of esophagotransplant, its proximal part’s sutures 
insufficiency which leads to anastomosis insufficiency 

which has a secondary character.  
On the base of Table 10 data we can see the reduce of all 

specific complications quantity:  
-  esophageal anastomosis insufficiency has reduced from 

36.5% to13.5%; 
-  transplant necrosis has reduced from 5.4% to 0.7%; 
-  insufficiency of gastrotransplant proximal part has 

reduced from 1.3% to 0%. 

3. Conclusions 
A comparative analysis of esophagoplasty direct results 

showed that the introduction of cross-skewed EGA 
significantly had reduced the quantity of specific 
complications (insufficiency, transplant necrosis) from  
43.2% to 14.3%. 

Abbreviations 
CG – control group 
TNGT – terminal necrosis of gastrotransplant  
MG – main group  
ARF – acute respiratory failure  
AMI – acute myocardial infarction 
ET – esophagus tumors  
ACC – acute cardiovascular collapse  
EA – esophageal anastomosis  
EGA – esophagogastroanastomosis  
EE – esophagus extirpation 
AI- anastomosis insufficiency  
ETF– esophageal-tracheal fistula  
PM – purulent mediastenitis 
CEP – cardioesophageal pass  
EGA e-e slid – esophagogastroanastomosis end-to-end by 

sliding sutures  
EGA e-e invag - esophagogastroanastomosis end-to-end 

invaginated  
EGA e-s – esophagogastroanastomosis end-side  
EGA c-s – esophagogastroanastomosis cross-skewed  
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