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Abstract: 

Multiple specialists are involved in the treatment of esophageal and gastric cancers in order to improve patient 

outcomes. Starting with the initial staging evaluation, a multidisciplinary team approach ensures that all members 

are on board with the treatment strategy. Chemotherapy, radiation, surgery, and palliative therapies (endoscopic 

and surgical) are frequently used in the treatment of esophageal and gastric cancer, and close communication 

between professionals in these domains is required to guarantee effective clinical decision making. The Esophageal 

and Gastric Multidisciplinary Clinic at the University of Colorado was established to bring together all experts 

involved in the treatment of these diseases for a weekly meeting in order to provide patients with coordinated, 

tailored, and patient-centered care. This article explains the components and advantages of establishing a 

multidisciplinary programme to treat esophageal cancer patients. 
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INTRODUCTION: [1,2] 

Multimodality treatment of esophageal cancer is the 

standard of care in Western centers, although surgery 

remains the primary curative modality. Two neo 

adjuvant approaches have been adopted. The first is 

neo adjuvant chemoradiotherapy, based in recent 

years on the CROSS regimen which resulted in a 5-

year survival advantage of 14% in comparison with 
surgery alone. An alternative option is perioperative 

or preoperative chemotherapy using the MAGIC or 

OEO2 protocol, which showed, respectively, 5-year 

survival improvements of 13% and 

6%comparedwithsurgeryalone.The maximum benefit 

in the CROSS-trial was observed in squamous cell 

carcinoma, with highly significant (HR¼0.48; 

95%C.I. 0.28–0.83; P¼0.009) benefit compared with 

surgery alone ,in comparison with a deno carcinoma, 

where the benefit was more modest (HR¼0.73; 

95%C.I.0.55–0.98; P¼0.037), but the benefit of neo 

adjuvant chemo radiotherapy was consistent across 
subgroups, without any significant interaction 

identified [1].  

 

Moreover, two small under powered randomized 

trials comprising 119 and 75 patients with esophageal 

adenocarcinoma did not show a significant difference 

in survival between neoadjuvant chemoradiotherapy 

plus surgery versus neoadjuvant chemotherapy plus 

surgery. The recently reported Neo RES trial in a 

mixed cohort of 181 patients with esophageal 

adenocarcinoma and squamous cell carcinoma, 
showed pathological benefits without any changes in 

survival associated with the addition of radiotherapy 

tone adjuvant chemotherapy [2] 

 

Therefore, the optimal multimodality treatment for 

esophageal adenocarcinoma remains undetermined 

and is the subject of investigation in the more 

recently initiated Neo-AEGIS trial, which 

randomizes patients (n¼574) with adenocarcinoma of 

the Oesophagus or esophago-gastric junction to the 

CROSS or MAGIC regimens, and is likely to be 

reported in 2021. The primary aim of the present 
retrospective multicenter European study was to 

compare survival from neo adjuvant 

chemoradiotherapy plus surgery (NCRS) versus 

neoadjuvant chemotherapy plus surgery (NCS)for the 

treatment of adenocarcinoma of the Oesophagus or 

esophago-gastric junction. The secondary aims were 

to compare pathological effects, short-term mortality 

and morbidity and to evaluate the effect of 

lymphnode harvest upon survival in both treatment 

groups. The current retrospective study described 

here in was aim edtoreacha sample size 
Similar to the ongoing Neo-AEGIStrial[3] 

 

Datasets: 

Consecutivepatientdatawereretrievedfrom10prospecti

vely maintained surgical European single-center 

databases; (i) Erasmus MC—University Medical 

Centre, Rotterdam, Netherlands; (ii) Academic 

Medical Centre, Amsterdam, 

Netherlands;(iii)VUMedicalCentre,Amsterdam,Nethe

rlands;(iv)Catharina Hospital, Eindhoven, 
Netherlands; (v) University Medical Centre, 

Groningen, Netherlands; (vi) Radboud University 

Nijmegen Medical Centre, Nijmegen, Netherlands; 

(vii) Rijnstate Hospital, Arnhem, Netherlands; (viii) 

St James’s Hospital, Dublin, Ireland; (ix) Imperial 

College London, UK; and (x) Oxford University 

Hospitals, Oxford, UK. The datasets have been 

externally validated and are maintained as part of 

their respective country’s national cancer audits. All 

patients with adenocarcinoma of the NCRS-arm 

within the CROSS-trial were included. Management 

plans and allocation of neoadjuvant therapy were 
decided upon at multi-disciplinary tumor boards at all 

centers participating in this study. The study period 

was from2001to2012 with patient 

followupuntilDecember2015.  

 

Inclusion criteria: 

The study included patients with stage II or III 

esophageal or esophagogastric junctional (Siewert 

type I and II) adenocarcinoma treated with 

neoadjuvant chemoradiotherapy plus surgery 

(CROSS regimen; NCRS group) or peri-/preoperative 
chemotherapy plus surgery (mainly MAGIC, OEO2 

or OEO5 regimens; NCS group) (supplementary 

Appendix A, available at Annals of Oncology 

online)[4].  

 

Exclusion criteria: 

The study did not include (i) patients with esophageal 

squamous cell carcinoma; (ii) patients with Siewert 

type III adenocarcinoma; and (iii) patients treated 

with definitive chemoradiotherapy. Furthermore, 

patients who underwent exploratory surgery but did 

not undergo surgical resection of the tumor due to 
tumor progression were excluded, as data were not 

routinely collected as part of the data sets included.  

 

Clinical staging and follow-up: 

The approach to clinical pretreatment staging used a 

combination of endoscopic ultrasound (EUS), 

computerized tomography (CT) and on demand CT-

positron emission tomography (CT-PET). EUS was 

used in 98.3% of patients in the NCRS group 

and90.2%of patients in the NCS group. I n all 

centers, after surgery patients werer at viewed every 
3 months during the first year. In the second year, 

follow-uptookplaceevery6 months, and annually 
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thereafter until 5 years. In cases of suspected 

recurrence, thoraco-abdominal CT, PET-CT, and/or 

upper gastrointestinal endoscopy were performed. 

Histological, cytological, or unequivocal radiological 

proof was required before a diagnosis of recurrence 

was made. The first site of recurrence was used to 

define whether loco-regional, distant, or mixed 

relapse had occurred. Median follow-up was 33.5 
months (range 0.03–177.8 months), with 46 patients 

having follow-up of less than 3 years during the study 

period; 29 (15.8%) in the NCSgroupand17 (11.8%) in 

the NCRS group.  

 

Outcomes: 

The primary outcome measure was 3-year overall 

survival. Secondary outcomes included: 3-

yeardisease-free survival; pattern of 

recurrence(within3years); pathological T-stage and 

N-stage (TNM7); tumor regression 

grade(TRG)asreportedbyChirieacetal.;30-dayand 90-
daymortality; and 30-day morbidity, specifically ana 

somatic and chyle leak, pulmonary and cardia 

ccomplications, and reoperation. The time for overall 

survival was defined from date of surgery to date of 

death or date of last follow-up. The timefordisease-

freesurvivalwasdefinedfromdateofsurgeryandtheearli

est occurrence of disease progression resulting from 

loco-regional recurrence or distant dissemination, or 

death from any cause[5] 

 

Cox regression analysis: 
Year of surgery and age as continuous variables were 

not included in the PS matching, as this would have 

further reduced the dataset dramatically to maintain a 

good level of matching 

(fewerthan10patientspergroup, and neither 

demonstrated multivariate associations with 

endpoints). Therefore, overall- and disease-free 

survivals were also compared between groups using a 

multivariable Cox regression model. In this model, 

adjustment was performed for the same 

characteristics as in the PS approach, with the 

addition of year of surgery and ages continuous 
variable. 

 

Risk-adjusted cumulative sum (RA-CUSUM) 

curve analysis for the effect of lymph node harvest 

on survival: 

RA-CUSUM analysis was used to determinea lymph 

nodeharvest threshold that affected overall survival in 

each of NCRS and NCS groups [6]. The threshold 

was defined as the minimum lymph node harvest for 

an alteration in overall survival relationships. Risk 

prediction models for overall survival were created 
using regression models. Potential risk factors 

included in the models were: age, male gender, ASA 

grade, and clinical T and N stages.  

Cancers of the lower Oesophagus and gastro-

Oesophageal junction are typically adenocarcinoma, 

and are often associated with GORD, Barrett’s 

Oesophagus, high body mass index, and male sex. 

Metastasis of both subtypes of cancer typically 

occurs to the peri-Oesophageal lymph nodes, liver, 
and lungs.  

 

Risk factors: 

Most risk factors apply to all forms of Oesophageal 

cancer, but some are specific to certain subtypes. 

 

Age: 

Oesophageal cancer incidence rises sharply beyond 

the age of 45 years, with the highest global incidence 

in those aged over 85 years . More than 85% of cases 

involve people aged over 55 years. In the UK 41% of 

cases diagnosed affect patients aged 75 years and 
over.The incidence in men peaks between 85 and 89 

years, while in women it peaks after 90 years. Gastro-

oesophageal reflux disease (GORD) A case-control 

study involving 1428 patients in Sweden suggested 

that there is a relation between severity, symptom 

length, and frequency of reflux symptoms and the 

risk of oesophageal adenocarcinoma (odds ratio 43.5 

(95% confidence interval 18.3 to 103.5)). [7] 

 

Barrett's Oesophagus: 

A population based study involving 11028 patients 
with Barrett’s Oesophagus in Denmark revealed an 

incidence of 1.2 cases per 1000 person-years (95% CI 

0.9 to 1.5) and concluded that people with Barrett’s 

Oesophagus had a relative risk of developing 

adenocarcinoma of 11.3 (95% CI 8.8 to 14.4), and 

carried a risk of 0.12% per year (0.09% to 0.15%).A 

cross-sectional analysis of 234 patients in North 

America revealed that inactivation of certain genes 

(such as p16, RUNX3, and HPP1) may be associated 

with the progression of Barrett’s Oesophagus to 

dysplasia or cancer. Premalignant, high grade 

dysplastic lesions and early Oesophageal cancers are 
found in up to 40% of individuals with dysplastic 

Barrett’s Oesophagus. While the risk of Barrett’s 

Oesophagus without dysplasia evolving to cancer is 

approximately 0.33%, it rises to 10% in individuals 

found to have high grade dysplastic lesions. Current 

European Society of Gastrointestinal Endoscopy 

guidance recommends endoscopic surveillance for 

Barrett’s oOesophagus without dysplasia to be once 

every five years for Barrett’s mucosa 1-3 cm in 

length and once every three years for Barrett’s 

mucosa 3-10 cm long. [8] 
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Body mass index (BMI): 

A cohort study of 120 852 patients in the Netherlands 

revealed that, compared with people with a BMI of 

20.0-24.9, people with BMI 25.0-29.9 had a relative 

risk of oesophageal cancer of 1.40 (95% CI 0.95 to 

2.04), and those with BMI >30 had a relative risk of 

3.96 (2.27 to 6.88). This association was previously 

attributed to increased GORD in obese people, but 
population-based studies have confirmed that the risk 

attributed by BMI occurs independently of reflux. 

Similarly, a case-control study in Sweden found that 

people with BMI >30 were significantly more likely 

(odds ratio 16.2 (6.3 to 41.4)) to develop oesophageal 

adenocarcinoma than people with BMI <22.[9] 

 

Male sex: 

Worldwide, men carry a strong preponderance for 

oesophageal cancer (male to female ratio 2.4:1) that 

cannot be accounted for by risk factors such as 

GORD and obesity (which are relatively evenly 
distributed between sexes). However, there is 

significant global variation in incidence, with rates in 

men ranging from as high as 170 per 1 000 000 in 

Eastern Asia to 8 per 1 000 000 in Western Africa. 

Similarly, rates in women range from as high as 78 

per 1 000 000 in Eastern Africa to as low as 2 per 1 

000 000 in Micronesia/Polynesia . [10] 

 

Diet: 

A global epidemiological review of 47 multi-

modality studies suggested that increased 
consumption of vegetables and fruit by 50 g per day 

reduced oesophageal cancer risk by about a fifth[11] 

 

A case-control study of 1838 participants across 

multiple North American institutions suggested that 

frequent intake of vegetables, especially cruciferous, 

and yellow/green vegetables, may protect against 

developing oesophageal cancer. The study also found 

that low fruit and vegetable intake (<2 servings daily, 

excluding fruit juices, salads, and potatoes) occurred 

in 28.7% (95% CI 11.1% to 56.5%) of the cases of 

oesophageal squamous cell carcinoma and 15.3% 
(5.8% to 34.6%) of the adenocarcinomas.[12] 

 

While the above points suggest that dietary fruit and 

vegetables contribute to reducing oesophageal 

malignancy risk, it is unclear whether this is due to 

antioxidant properties: a Cochrane review identifying 

20 randomised trials (n=211 818) did not establish a 

definite preventive link between antioxidant 

supplements and gastrointestinal cancer. [13] 

A population-based study involving 919 patients in 

Ireland revealed that oesophageal cancer risk was 
significantly raised in patients in the highest quartile 

of overall fat consumption (odds ratio 5.44 (95% CI 

2.08 to 14.27)) and of monounsaturated fat 

consumption (odds ratio 5.35 (2.14 to 13.34)). [14] 

 

Tobacco and alcohol consumption: 

A prospective US study involving 474 606 

participants found that smoking tobacco carried a 

considerably greater risk of developing oesophageal 

squamous cell carcinoma (hazard ratio 9.27 (95% CI 
4.04 to 21.29)) and adenocarcinoma (hazard ratio 

3.70 (2.20 to 6.22)). The same study reported that 

drinking more than three alcoholic drinks2 (one drink 

defined as “one 12-fluid ounce beer, one 5-fluid 

ounce glass of wine, or one 1.5-ounce shot of liquor” 

(each about 13 g of alcohol)) daily significantly 

increases the risk of oesophageal squamous cell 

carcinoma (hazard ratio 4.93 (2.69 to 9.03)) 

compared with consuming up to one alcoholic drink 

daily. No similar increase in risk was observed for 

oesophageal adenocarcinoma. [15] 

 
A case-control study involving 4263 participants in 

Canada found that tobacco use confers a relative risk 

of 2.4, with a population-attributable risk of 54.2 per 

100 (95% CI 3.0 to 76.2). [16] 

 

Numerous cohort studies adjusted for tobacco use 

have revealed a twofold to sevenfold increase in 

oesophageal cancer risk in regular alcohol drinkers—

defined as consuming an alcoholic drink (360 g of 

beer (12.6 g ethanol), 103 g of wine (12.5 g ethanol) 

or 30 g of spirit (12.9 g ethanol)) at least once a 
week, for ≥six months—compared with average 

population risk. [17] 

 

The synergistic effect of smoking and excessive 

alcohol intake has also been demonstrated. An 

analysis of five case-control studies involving 2609 

participants found that the combination of alcohol 

consumption >249 mL of ethanol daily and black-

tobacco smoking significantly increased the risk of 

developing oesophageal cancer (odds ratio 106.89 

(95% CI 44.91 to 254.41)). [18] 

 
Human papilloma virus (HPV) A meta-analysis of 

observational studies conducted across Asia, Europe, 

North America, Southern Africa, the Middle East, 

and Australia involving 2638 patients revealed that 

infection with HPV increased the risk of oesophageal 

squamous cell carcinoma threefold (odds ratio 3.04 

(95% CI 2.20 to 4.20)).[19] 

 

Presentation: 

Tumour location, tumour stage, and histological 

subtype can all affect mode of presentation. Because 
of the distensibility of the oesophageal wall and its 

ability to accommodate the passage of ingested food 
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boluses, patients with early oesophageal cancers 

(stages 0 to II) may not experience noticeable 

symptoms. Over half of all individuals with 

oesophageal cancer present with late disease (stages 

III and IV)—the most common presenting symptoms 

at this stage are dysphagia and odynophagia. Reflux 

(heartburn) and dyspepsia (indigestion) are the most 

common presenting symptoms in people with early 
adenocarcinoma. [20] 

 

In patients with locally advanced disease, swallowing 

difficulty precedes severe weight loss.38 Patients 

with locally-advanced upper oesophageal tumours 

(typically squamous cell carcinoma) may also present 

with voice hoarseness due to tumour compression of 

the recurrent laryngeal nerve, while those with 

phrenic nerve involvement may present with hiccups. 

Paroxysmal or postprandial cough may indicate the 

presence of an oesophago-bronchial or oesophago-

tracheal fistula secondary to locally advanced tumour 
invasion. Consider the differential diagnoses listed in 

any patient presenting with reflux, dysphagia, 

dyspepsia, or regurgitation. However, it is important 

that all patients who meet the National Institute for 

Health and Care Excellence (NICE) referral criteria 

for suspected oesophageal cancer are referred for 

upper gastrointestinal endoscopy (gastroscopy). 

 

Diagnosis: 

Oesophageal cancer is initially diagnosed by 

gastroscopy with biopsy of suspicious tissue. Offer 
referral for gastroscopy to symptomatic patients with 

risk factors. summarizes the 2015 NICE guidelines 

for the referral of suspected oesophageal cancer. Also 

consider referring symptomatic patients who do not 

meet these criteria for specialist opinion. Specialists 

will consider the investigations to further characterize 

endoscopically diagnosed Oesophageal cancer. 

 

Prevention: 

Global expert consensus suggests that, although 

reduction in total dietary fat, saturated fat, and 

cholesterol reduces the risk of oesophageal 
adenocarcinoma, avoidance of alcohol and tobacco 

smoking are probably the best means of reducing the 

risk of oesophageal cancer. Public health bodies 

might also consider prophylaxis through existing or 

new HPV vaccination programmes in regions with a 

high incidence of oesophageal squamous cell cancer. 

 

Pharmacology: 

There are several hypotheses that certain 

pharmacological agents can help prevent the 

development of oesophageal cancer: A meta-analysis 
published in 2003 involving 1813 oesophageal cancer 

patients suggested that the use of aspirin and non-

steroidal anti-inflammatory drugs (NSAIDs) reduced 

oesophageal cancer risk (odds ratio 0.57 (95% CI 

0.47 to 0.71)). More recently, a case-control study 

published in 2015 involving 637 participants 

supported this finding, suggesting that regular aspirin 

or NSAID use reduced the risk of Barrett’s 

Oesophagus (odds ratio 0.53 (0.35 to 0.81)). Statins 

have also been shown to reduce oesophageal cancer 
risk: a meta-analysis published in 2012 involving 35 

214 participants revealed a combined effect size of 

0.86 (95% CI 0.78 to 0.94, P=0.001) when statins had 

previously been consumed. [21] 

 

A multicenter randomized controlled trial published 

in 2018 involving 2557 patients with Barrett’s 

Oesophagus revealed that use of high dose 

esomeprazole (80 mg v 20 mg daily) did not 

significantly reduce the incidence of oesophageal 

adenocarcinoma (40/1270 v 41/1265, P=0.86). 

Screening British Society of Gastroenterology 
guidance advises that screening for oesophageal 

cancer is indicated for Barrett’s Oesophagus to 

recognize premalignant lesions and early cancers. 

The guidance also states that that endoscopic 

screening is not justified for reflux symptoms in the 

general population because of the relatively low 

incidence of oesophageal cancer in relation to the 

high prevalence of reflux disease overall. North 

America’s National Cancer Institute guidelines 

support this: they state that endoscopic screening of 

reflux in the general population would result in 
negligible mortality reduction from oesophageal 

cancer, with undue morbidity conferred from 

endoscopy related risk. However, non-invasive 

general population screening for oesophageal cancer 

is being considered. The multicenter BEST2 trial, 

published in 2017, evaluated the use of an ingestible 

oesophageal sampling device the Cytosponge 

potentially obviating the need for endoscopic 

assessment in low-risk patients with Barrett’s 

Oesophagus. [23] 

 

CONCLUSION:  
The complexity of esophageal and gastric cancer 

treatment needs a multimodal strategy. Multiple 

specialists, including surgeons, medical oncologists, 

radiation oncologists, gastroenterologists, 

radiologists, pathologists, and support services, are 

needed to properly stage and treat these patients. We 

hope that our strategy of developing a 

multidisciplinary clinic for esophageal and gastric 

cancer patients proves valuable to others treating this 

complicated group through the description of critical 

features outlined. 
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