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Epidemiology 

As in many countries, the incidence of esophageal cancer in the Netherlands has 

increased steadily since the last decades. In 2009, 1900 new cases of esophageal 

cancer were diagnosed, which was only 684 new cases yearly two decades ago. 

This is mainly due to the fast rising number of esophageal adenocarcinoma in 

male (Figure 1). In the Unites States, as well as in many Western countries, the 

incidence of esophageal adenocarcinoma has increased a six-fold times 

surpassing squamous cell carcinomas as the most prevalent type of esophageal 

cancer.1,2 Generally, esophageal cancer still has a high mortality rate with an 

overall five-year survival rate of 15% to 20% during the last decade.3 The five-

year survival rate in patients with a commonly presented adenocarcinoma of the 

distal esophagus after curatively intended surgery is 37%-51%, depending on 

the use of neoadjuvant treatment  and the performed surgical technique.4   

Figure 1.  Age standardized number of new patients with esophageal cancer (1978-2008) 

 

ESR: European Standardized Rate 
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Anatomy 

The intrathoracic esophagus is divided into different subsides; (1) the upper 

thoracic part extending from the thoracic inlet to the level of the tracheal 

bifurcation, (2) the mid-thoracic part which is the proximal half of the 

esophagus between the tracheal bifurcation and the lower esophagus and (3) the 

lower thoracic part, which is the distal half of the esophagus between the 

tracheal bifurcation and the esophagogastric junction.  

The wall of the esophagus is made up of four layers. From the inside out, (1) it 

starts with nonkeratinized stratified squamous epithelium, lamina propria and 

muscularis mucosae, which form together the mucosa. (2) The next layer is the 

submucosa which contains the mucous secreting glands (esophageal glands), 

blood vessels, lymphatic vessels, nerves and connective structures termed 

papillae. (3) The muscularis propria or muscularis externa follows, which 

consists of striated and smooth muscle. (4) The outer layer is called the 

adventitia (Figure 2). 

 

Figure 2. The esophageal wall 

   

                                                                                     

 

1. Mucosa                                                                 

2. Submucosa                                                           

3. Muscularis propria                                                   

4. Adventitia                                                            

5. Instraited muscle                                                

6. Striated and smooth muscle                               

7. Smooth muscle                                                     

8. Lamina muscularis mucosae                              

9. Esophageal glands 

Source: 

http://training.seer.cancer.gov/ss_module07_ugi/u

nit02_sec04_anatomy.html 
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Staging 

After the initial diagnosis, each patient has to be selected for proper individual 

treatment. Based on comorbidity information and current patient’s condition we 

should assess whether patients are able to undergo a major surgical procedure 

(operability) and whether the tumor can be treated by curative intent. In other 

words, which patients are eligible for surgery and who is not? Proper patient 

selection is crucial and is only possible on the basis of adequate staging. 

Pretreatment clinical staging of esophageal cancer involves endoscopic 

ultrasonography (EUS), 64 multidetector/sliced computer tomography (md-CT), 

external ultrasound of cervical lymph nodes with the addition of positron 

emission tomography with 18-F-fluordeoxyglucose (FDG-PET) in the last 

decade. FDG-PET and more recently the hybrid PET-CT has made a rapid 

advance as “the staging modality” in the esophageal cancer workup. The optimal 

sequence of the different staging techniques, including EUS-FNA, md-CT, and 

FDG-PET remains unclear. Besides, the clinical relevance of ultrasound of the 

cervical area in detecting distant metastases remains a matter of debate. 

Tumor-node-metastasis system 

Esophageal tumors are classified according the tumor-node-metastasis (TMN) 

system of the Union Internationale Contre le Cancer (UICC) and the American 

Joint Committee on Cancer (AJCC).5,6 The T categories assess primary tumor 

infiltration through the different layers of the esophageal wall into the 

surrounding structures and the N categories assess regional lymph node 

involvement. Distant metastases are classified in the M categories, such as 

haematogenous spread metastases in liver, bone, lung and brain tissue. 

Between the sixth and the seventh edition (TNM-7), the classification of 

esophageal carcinoma’s has undergone some major modifications in order to 

result in better prognostic stratification of overall survival. The categorization of  
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Table 1. Pathologic TNM classification of esophageal cancer  according to the seventh 

edition of the UICC-AJCC                                                                                                                                   

TNM stage Description 

T-stage  

Tx Primary tumor cannot be assessed 

T0 No evidence of primary tumor 

Tis High grade dysplasia 

T1 Tumor invades lamina propria, muscularis mucosae, or submucosa 

T1a Tumor invades lamina propria, or muscularis mucosae 

T1b Tumor invades submucosa 

T2 Tumor invades muscularis propria 

T3 Tumor invades adventitia 

T4 Tumor invades adjacent structures 

T4a Resectable tumor invading pleura, pericardium, or diaphragm 

T4b Unresectable tumor invading other adjacent structures, such as aorta, 

vertebral body, trachea, etc. 

N-stage   

Nx Regional nodes cannot be asessed 

N0 No regional lymph node metastases  

N1 Regional lymph node metastases involving 1 to 2 nodes 

N2 Regional lymph node metastases involving 3 to 6 nodes 

N3 Regional lymph node metastases involving 7 or more nodes 

M-stage  

M0 No distant metastases 

M1 Distant metastases  

 

T1 and T4 tumors has been extended to provide greater detail and the N 

categories are revised from side dependent staging to a classification which is 

based on the number of involved lymph nodes. Also new is the subdivision of 

celiac nodes within the definition of regional lymph nodes and the simplification 

of distant metastasis (M) into M0 and M1 rather than dependent on location 

(Table 1). One more improvement is the use of stage grouping and prognostic 

grouping. Stage grouping is based on anatomical stages and is applicable to all 
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types of carcinomas. Prognostic grouping separates adenocarcinoma from 

squamous cell carcinoma and ads histological stages to the T, N, and M 

categories.7  
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Preoperative diagnostics 

Endoscopic ultrasonography 

EUS is superior to other staging modalities in distinguishing tumor penetration 

into the different layers of the esophageal wall. It is therefore the investigation 

of choice with a sensitivity of 96%.8-10  The accuracy of EUS can be improved by 

fine needle aspiration biopsies (FNAB) of suspicious lymph nodes and detectable 

lesions in the left liver and adrenal glands.11-13 For that reason, EUS is more 

accurate in determine resectability than the latest 64-slided spiral CT scans 

with 5 mm slices.14-17   

On the other hand, EUS has its own limitations; it reaches just as far as sound 

waves can penetrate into the tissues which is about 5-6 cm. For this reason it is 

impossible to examine distant metastasis in lymph nodes or organs. In 20-35% 

of all cases, stenotic esophageal carcinoma cannot be surpassed by the standard 

endoscope, which means that the staging remains incomplete. 18,19 In those cases 

when it is only possible to visualize the proximal part of the tumor, the accuracy 

of staging decreases to less than 50%. These difficulties can be overcome in 

different ways. A thin pediatric endo ultrasound scope (diameter 7.9 mm) can be 

used in an attempt to complete EUS staging. The accuracy of this scope may be 

equal to the standard scope, though it is only available in just a few Dutch 

centra. Alternatively, but still undesirable because of far-reaching 

complications, the stenosis can be dilatated step by step until a diameter of 16 

mm has been reached, followed by EUS with a standard scope. In this way, up 

to 85% can be staged adequately with a standard endo ultrasound scope.20 

However, its main limitation is the possibility of esophageal rupturen at the 

tumor site with an higher risk of  a decreased survival. 

Computed tomography 

CT scanning has an important contribution in the detection of distant 

metastases, especially in lungs, liver and adrenal glands. Furthermore, it is 
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possible to judge the locoregional growth of both primarily tumor and lymph 

node metastases on CT, though recent analyses show a low sensitivity (35-55%) 

and moderate specificity (71-100%) for the detection of locoregional lymph node 

metastases.21,22  Judgment of tumor invasion into the aorta is based on the 

presence of a thin layer of fat over more than 90 degrees of the circumferential 

at the site of contact between tumor and aorta and on the infiltration of the 

triangle of fat between esophagus, aorta and the thoracic spine. For lymph node 

dissemination size criteria of a short-axis diameter larger than 10mm are used 

in case of mediastinal lymph nodes and a short-axis diameter of 8mm or more is 

used for lymph nodes at the hepatogastric ligament. What makes it difficult is 

the possibility of benign enlarged lymph nodes, for example in sarcoidosis and 

also in large, partly necrotic tumors, and the presence of micrometastases. 

Other criteria which rise the grade of suspicion are enhancement of the nodal 

capsule and poorly defined margins around the node.24 

Positron emission tomography 

In staging esophageal cancer with PET, a radio labeled glucose analog (18-F-

fluoro-deoxy-D-glucose) is increasingly used which has a strong affinity for 

cancer cells. It visualizes glucose utilization and metabolic activity. In general, 

esophageal carcinoma show a good FDG uptake. In 82-100% the primary tumor 

is visualized, though with  a sensitivity of barely 38%, it plays no significant role 

in T staging.21  Besides of that, it is inferior to EUS in detecting locoregional 

lymph node metastases as well. Recent analyses show low sensitivity rates for 

both FDG-PET and CT (35-55%) and moderate specificity rates (71-100%) for 

this indication.21,22 In other words; FDG-PET and CT are good at ruling 

locoregional lymph node involvement in, but not good at ruling it out. Only in 

determine distant lymph node dissemination, FDG-PET appears better than CT 

with a sensitivity of 58%-76% and a specificity of 90%-100%, compared to CT 

imaging with a sensitivity of 71% and a specificity of 93%. The relative 
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diagnostic odds ratio of FDG-PET vs.CT is 2.26 (95% CI 1.09-4.71, p<0.03), 

which illustrates a greater diagnostic value of FDG-PET regarding M staging.25, 

26 Recent studies show that the combination of FDG-PET and EUS-FNA results 

in improved pre-operative staging of esophageal and cardial cancer, and fusion 

of both diagnostics will alter the assessment of the tumor stage in 15-22%.27-32  

Even with all of the abovementioned examinations, still 20 percent of all 

esophagectomies deal with distant metastases (M1) and/or infiltration in 

adjacent vital structures (T4). With optimizing the pre-operative staging, we 

hope for the highest quality of imaging  in order to prevent unnecessary 

preoperative treatment and surgical explorations.  

PET/CT 

CT and FDG-PET are complementary techniques, in which CT-obtained 

information about anatomic structures will lead to an increased sensibility of 

physiologic PET-images based on an increased uptake of 18-Fluordeoxyglucose. Not 

much is known yet about hybrid PET/CT scanning in esophageal cancer, though it is 

likely that integrated PET/CT technology will gain influence in the next years. In 

staging lung cancer, accuracy improves considerably by direct coregistration of FDG-

PET and CT, especially their specificity. It is very plausible that, to a greater or 

lesser extent, this is also true in case of esophageal cancers. Furthermore, known 

studies are based on first generation hybrid scanners.33-38 Today’s PET/CT scanners 

have both better camera sensitivity and higher resolution, which stands to reason 

that the accuracy of these scanners is higher, to a greater or lesser degree.  
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Therapeutic options 

Surgery  

For esophageal carcinoma staged as cT1-3N0-1M0, the treatment of choice still 

is a radical esophagectomy (with or without neoadjuvant chemoradiation), 

except for upper esophageal tumors which are treated with definitive 

chemoradiation therapy. Proximal carcinoma are treated with a thoracotomy or 

videoasisted thoracoscopy in order to remove the lymph nodes along the 

esophagus, trachea and the nodes located at the aortopulmonal window  and 

infracardinal, together with a laparotomy in order to mobilize the stomach and 

to finish the lymph node dissection. In (adeno) caracinoma of the distal 

esophagus and gastroesophageal junction, a transhiatal esophageal resection 

without thoracotomy can be a good alternative. A third approach is a left sided 

thoracophrenicolaparotomy in case of tumors distally of the carina. The lymph 

nodes along the small curvation of the stomach, the left gastric artery and the 

celiac artery are resected en bloc with the tumor.39 After surgery, the five-year 

survival rates intervene between 20 and 30%. They depend on surgical 

experience and hospital volume, and adequate preoperative staging.40  

Postoperative mortality and morbidity rates depend on the extent of surgery. 

The pros and cons in deciding to operate and the choice of resection have to be 

carefully weight against other therapeutic options. Potentially curative 

resections are only possible in the absence of distant metastases and infiltration 

of the primary tumor into adjacent vital structures.  

Preoperative chemo/radiation therapy 

A variety of neoadjuvant regimens have been applied in order to improve 

locoregional control and survival. The role of neoadjuvant chemotherapy 

remains open since many years. In the updated Cochrane review published in 

2010 there was no survival benefit for the group which received chemotherapy. 

The number of radical resections (R0) was not different between preoperative 

chemotherapy and surgery alone and there was no difference in mortality, non 
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fatal complications, and recurrences between both groups.40 Yet in a meta-

analysis of nine randomized controlled trials (eight of them were included in the 

Cochrane review), there was an absolute survival benefit in of 4.3% in five years 

and an absolute disease free survival  benefit of 4.4% after  five years.41  

On the contrary, survival of patients with potentially curable esophageal 

carcinoma improves significantly if preoperative treated with a concurrent 

combination of Cisplatinum based chemotherapy and radiotherapy. It leads to 

better five-year survival rates (OR 1.46; 95%CI 1.07-1.99), a higher number of 

R0 resections, and equal postoperative complications. Unfortunately, it is 

attended with higher postoperative mortality rates (OR 1.68, 95%CI 1.03-2.73). 

Squamous cell carcinoma do not benefit from neoadjuvant chemoradiation.42  

Recently, a regimen of preoperative Carboplatin and Paclitaxel together with 

radiotherapy improved significantly the survival of patients with resectable 

esophageal cancer (CROSS-study). Complete resection with no tumor within 1 

mm of the resection margins was achieved in 92% of patients after 

chemoradiation-surgery versus 69% in the surgery group with a median overall 

survival of 49.4 months versus 24.0 months, respectively. Complications rates 

and in-hospital mortality were similar in both groups.43   

Unresectable disease 

Some patients are beyond the scope of surgical therapy; patients not suitable for 

surgery because of their co-morbidities, patients with unresectable T4 tumors, 

patients with local recurrent disease, and patients with dissimilated disease. 

Some of these patients with localized disease may be considered for definitive 

radiotherapy, with or without chemotherapy. Concomitant chemoradiotherapy 

in patients who are not eligible for surgery because of severe comorbidity, leads 

to significantly better local control and survival than with radiotherapy alone, 

though a combined regimen has significantly more side effects than 

radiotherapy alone.44,45 
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In the palliative setting, stenting with self-expanding metallic stents (SEMS), 

external beam radiotherapy and/or brachytherapy are less invasive alternatives. 

Furthermore laser therapy and photodynamic therapy are good palliative 

options to reduce complaints such as dysphagia and pain and to improve 

prognosis.46 Palliative resections will not increase survival rate nor enhance the 

quality of life and are therefore not recommended.  
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