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HEREDITARY BARRETT’S ESOPHAGUS AND ESOPHAGEAL ADENOCARCINOMA. 
PRESENTATION OF ONE FAMILY WITH MULTIPLE CASES.

V Munitiz, A Ortiz, LF Martinez de Haro, P Parrilla
Virgen de la Arrixaca University Hospital, Murcia, Spain

Background: The origin of Barrett’s esophagus (BE) has been linked to the presence 
of prolonged and severe pathological acid and bile reflux. Up to now it has not been 
possible to demonstrate any genetic factors in the pathogeny of BE, but there have 
been cases described in the literature of several families with multiple members 
diagnosed with BE or esophageal adenocarcinoma (ADC). We present one spanish 
family with multiple cases of BE/ADC.

Patients and methods: In the first generation 4 cases of esophageal ADC were 
registered (father and uncles on the maternal side) on the two sides of the family. 
All the cases appeared in males from the fifth decade of life on, and all died from the 
disease. The second generation is composed of 7 members (5 male and 2 female). 
Two males were operated on for esophageal ADC when they were 51 years old. 
One of them, the proband, was operated on with an advanced ADC, later dying 
due to tumoreal dissemination one year after the esophagectomy. The other, thanks 
to annual follow-up programs, was operated on with the diagnosis of high grade 
dysplasia, and was free of the disease one year after removal. Another 3 males, 
younger than 50 years old, have been diagnosed with BE, and two of them have 
been operated on by means of a Nissen fundoplication while the other died of heart 
failure. Of the two sisters, one has symptoms of GERD with esophagitis without BE 
and is being treated with Omeprazol. The other sister is asymptomatic. Among the 
cousins in this family two members have been detected with symptoms of GERD 
without BE, while other cousins have not been assessed. In the third generation, 
of the 6 offspring studied from this family, the 3 males over 20 years old have 
symptoms of GERD and are being treated with Omeprazol, although none of them 
have BE. Those who are under 20 years old as well as the females are asymptomatic.

Conclusions: Of the 23 members of this family studied over three generations,  
6 patients developed esophageal ADC, 3 of them BE, 7 of them clinical symptoms 
of  GERD without BE and 7 of them were asymptomatic. Patients with hereditary 
BE get the disease more severely with a high rate of malignancy, and therefore the 
endoscopic observation and the treatment should be more intense than in cases of 
non-hereditary BE.
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SENTINEL LYMPH NODE BIOPSY IN OESOPHAGEAL CANCER USING ENDOSCOPIC 
ULTRASOUND (EUS) AND EUS-GUIDED FINE NEEDLE ASPIRATION.

SM Higgs1, SA Norton2, D Alderson1

1Bristol Royal Infirmary, Bristol, United Kingdom, 2Southmead Hospital, Bristol, United Kingdom

Introduction and Aim: Sentinel lymph node biopsy (SNLB) selects patients 
with occult lymph node metastases who may benefit from systemic therapy. 
Oesophagogastric cancers have multiple sentinel nodes which may give rise to a 
higher false negative rate than in tumours where sentinel nodes have an established 
role. The aim of this study was to assess the possible role of EUS and EUS-guided  
fine needle aspiration (FNAB) in the identification of sentinel node tiers in 
oesophageal cancer.

Material and Methods: 50 patients with potentially resectable oesophageal cancer 
underwent staging with  radial and linear EUS. 67 EUS-guided FNA biopsies were 
performed.  The position of identified lymph nodes were recorded and classified as 
benign or malignant according to standard EUS criteria and cytology. Lymph node 
stations were grouped into sentinel tiers according to the position of the tumour 
in the oesophagus. The pattern of nodal spread was assessed and where possible 
compared with histological examination.

Results: 281 malignant lymph nodes were identified by EUS or FNAB, 73% were 
within the first tier of lymph nodes. 26 patients had malignant nodes confined to the 
sentinel tier. Where distant metastases were present the sentinel tier was always 
involved. 92% of FNABs were adequate for diagnosis. The sensitivity and specificity 
of FNAB was 80% and 100%.

Conclusion: Oesophageal cancer has a complicated lymphatic drainage but appears 
to follow a stepwise progression through lymph node tiers. This can be accurately 
categorised with EUS and FNAB. EUS-guided FNAB may have a role as a method of 
targeted sentinel node biopsy in patients with oesophageal cancer.
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MICROMETASTASES IN THE RIB MARROW BEFORE AND  
AFTER CHEMORADIOTHERAPY

M Atie1, P Naughton1, A Nasr1, P Ryan2, J Kelly2, L Grogan1,  
GC O'Sullivan2, TN Walsh1

1Royal College of Surgeons in Ireland Department of Surgery, Connolly Hospital, Blanchardstown,  
Dublin 15, Ireland, 2Mercy Hospital, Cork, Ireland

Background: Multimodal treatment has improved long-term survival in patients with 
esophageal cancer but a significant proportion of patients demonstrating a complete 
pathological response to neoadjuvant therapy succumb to metastatic disease.   
These patients have disseminated tumor cells not detectable by conventional 
radiological or histological techniques.

Aims: This study investigates the effect of neoadjuvant chemoradiotherapy on the 
presence of rib marrow micrometastases.

Methods: A section of rib was resected from 28 patients at the time of tumor 
staging and again at the time of surgery following neoadjuvant chemoradiotherapy.  
The presence or absence of micrometastatic cells was confirmed by immuno-
histochemistry with cytokeratin-18 staining using the alkaline phosphatase-anti-
alkaline phosphatase technique.

Results: Eighteen patients (64%) had micrometastases at the time of initial 
tumour staging.  Following neoadjuvant chemoradiotherapy there was a complete 
pathological response of the primary tumor in 40% of patients.  Despite this 
the incidence of micrometastases remained 64%.  Of the 18 patients with 
micrometastases following treatment 2 had been negative at the time of 
diagnosis, and 2 who were positive at the time of diagnosis became negative 
following neoadjuvant treatment. Of the 10 patients with a CPR 5 (50%) had 
no micrometastases while 12 of 15 (80%) with and incomplete response had 
micrometastases.

Conclusion:Neoadjuvant therapy downstages and eradicates tumour in a significant 
portion of patients.  The persistence of systemic micrometastases following 
chemoradiotherapy indicates that more effective treatment is required.  It also 
suggests that the rib marrow is a potentially useful marker of systemic involvement 
and an indicator of response to treatment.
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ANALYSIS OF GENE EXPRESSION DISCOVERS PATHWAYS ASSOCIATED WITH 
HEMATOGENOUS METASTASIS IN PATIENTS WITH ADENOCARCINOMA OF  
THE ESOPHAGUS

SM Lagarde, PE Ver Loren van Themaat, PD Moerland,  
LA Gilhuijs-Pederson, FJW ten Kate, PH Reitsma, AHC van Kampen,  
AH Zwinderman, F Baas, JJB van Lanschot
Academic medical Center, Amsterdam, Netherlands

Introduction: The incidence of adenocarcinoma of the esophagus is rapidly rising. 
It is an aggressive disease with early hematogenous dissemination. The molecular 
analysis of esophageal cancer has mainly focused on the prognostic significance of 
alterations in single candidate genes. However, with use of microarrays, global gene 
expression profiling monitors changes in expression of individual cancer tissues  
of tens of thousands of genes. Extracting biological insight from these data  
remains a challenge. Gene Set Enrichment Analysis (GSEA) focuses on groups of 
genes that share common biological pathways, chromosomal location or regulation.  
The aim of this study was to identify gene sets that are associated with 
hematogenous dissemination in patients with adenocarcinoma of the esophagus.

Methods: From a tissue bank of consecutive patients operated on with curative 
intent two groups were selected. Patients who developed hematogenous 
dissemination (N=33) were compared with patients who had no signs of  
recurrence during at least three years of follow up (N=44). Whole genome 
microarrays containing 44.000 probes were used to evaluate the 77 esophageal 
cancer specimens. After quality control and normalisation, GSEA was applied to the 
microarray data using 1325 biologically defined gene sets and 100 permutation tests.

Results: Five of the ten top-ranked gene sets that were significantly associated with 
hematogenous dissemination were related with the integrin signaling pathway which 
is associated with malignant progression by promoting tumor cell motility  
and invasion.

Analysis of gene expression data according to chromosome location revealed several 
loci, most prominently 3p24. This locus encompasses 23 known genes and is also an 
important locus in prostate cancer.

Conclusions: Pathway analysis reveals mechanisms that underlie hematogenous 
dissemination in patients with adenocarcinoma of the esophagus and offers novel 
strategies for investigation.
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HIGH RATE OF LYMPH NODE METASTASIS IN SUBMUCOSAL ESOPHAGEAL 
SQUAMOUS CELL AND ADENOCARCINOMAS

E Bollschweiler1, SE Baldus2, W Schröder1, PM Schneider1, AH Hölscher1

1Department of Visceral- and Vascular Surgery, University of Cologne, Cologne, Germany,  
2Institute of Pathology, University of Cologne, Cologne, Germany

Objective: The application of endoscopic mucosectomy in early esophageal cancer 
is limited by the presence of lymph node metastasis. The aim of this prospective 
study was to analyze the rate of lymph node involvement according to the depth 
of mucosal or submucosal tumour penetration and to compare squamous cell and 
adenocarcinomas.

Patients and Methods: 60 patients with pT1 esophageal cancer (24 squamous cell 
carcinomas (SCC), 36 adenocarcinomas (AC)) were treated by transthoracic en bloc 
esophagectomy with 2-field lymphadenectomy (n=50) or transhiatal esophageal 
resection (n=10). On average 30 lymph nodes were examined. The following 
characteristics were evaluated: Histology, mucosal and depth of submucosal wall 
infiltration in three thirds (sm1, sm2, sm3), grading, R-category, ratio of metastatic  
to resected lymph nodes, and localization of metastatic nodes.

Results: The rate of lymph node metastasis was 0% for the 16 mucosal and 45% 
for the 44 submucosal carcinomas (p< 0.01). There was no significant difference of 
lymph node involvement between submucosal AC (41%) and submucosal  
SCC (50%). Sm1 carcinomas presented a lower rate of lymph node metastasis  
(SCC 33%, AC 22%) than sm3 carcinomas (SCC 69%, AC 78%). Two patients (9%) 
with submucosal SCC and five patients (23%) with submucosal AC where classified 
as pM1 lymph. The average lymph node ratio of the pN1 cases was 0.13 for AC and 
0.1 for SCC (not significant). In multivariate analysis the parameters mucosal vs. 
submucosal (p<0.01) and G1/G2 vs. G3 (p<0.05) showed significant impact regarding 
metastatic lymph nodes.

Conclusion: The most important factor for predicting lymph node metastasis in 
early esophageal cancer is the presence of submucosal infiltration. AC and SCC are 
not different concerning their rate of lymphatic involvement. The rate of lymph node 
metastasis increases with depth of submucosal infiltration but already exists in sm1. 
Submucosal infiltration represents a contraindication for endoscopic mucosectomy. 
Limited surgical procedures without adequate lymphadenectomy seem not 
appropriate for submucosal esophageal carcinomas.
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REACTIVE OXYGEN SPECIES-INDUCED DNA DAMAGE IN  
OESOPHAGEAL ADENOCARCINOMA

NJ Clemons, RC Fitzgerald
Hutchison-MRC Centre, Cambridge, United Kingdom

Introduction: Oesophageal adenocarcinoma develops in a step-like fashion  
from Barrett’s oesophagus (BO) through low- and high-grade dysplasia.  
Luminal components such as acid and bile salts are thought to contribute to the 
neoplastic progression. For example, pulsatile acid and bile exposure can alter 
proliferation and differentiation status in ex vivo and in vitro models and low pH  
can induce DNA damage in vitro.  Recently, increased oesophageal concentrations 
of nitric oxide (NO) have been demonstrated in patients with Barrett’s oesophagus. 
NO and its derivates have been shown to induce DNA damage in colorectal 
carcinogenesis. 

Aims: In this study we have investigated the ability of NO and low pH to induce DNA 
damage in vitro by studying the phosphorylation of histone H2AX (γH2AX), a specific 
and early marker of double strand breaks (DSBs). 

Methods: Adenocarcinoma cell lines BIC, SEG and FLO and Barrett’s HGD cell lines 
ChTERT and GihTERT were treated with 25-200µM NO donor NOC-9 (Axxora) or with 
pH3.5 media for 10-30 min. γH2AX was assessed by flow cytometry and confocal 
microscopy. Intracellular ROS production following acid treatment was assessed by 
flow cytometry using a fluorescent indicator. Long-term survival was assessed by 
clonogenic assay. 

Results: NO induced γH2AX in a dose dependent manner (p<0.05 for all doses).  
The ability of NO to induce γH2AX appears to occur only in cells that are in  
S-phase. Exposure of cells to low pH media also induced γH2AX (p<0.05),  
which was independent of cell cycle. Acid induced damage correlated with the 
intracellular production of reactive oxygen species (ROS), (p<0.05 at pH3.5 for 15  
or 20min). Mitochondria were not depolarised following exposure to low pH, ruling 
out mitochondrial damage as a source of ROS. Long-term clonogenic survival studies 
demonstrated that cells were able to continue to grow following this initial insult. 

Conclusions: NO and acid have the potential to generate DSBs in the oesophagus. 
If not repaired correctly these lesions could lead to gross genetic and chromosomal 
abnormalities that may aid in the progression of BE to adenocarcinoma.
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DENDRITIC CELLS IN IMMUNOTHERAPY FOR ESOPHAGEAL ADENOCARCINOMA: 
AN EX-VIVO VALIDATION STUDY

KK Krishnadath, F Milano, JWPM van Baal, A Rygiel, JJGHM Bergman,  
SJ van Deventer, M Kapsenberg, MP Peppelenbosch
Academic Medical Center, Amsterdam, Netherlands

Despite surgical intervention the outcome of these patients with esophageal 
carcinoma is poor and novel treatments are necessary. Dendritic Cells (DC’s) 
are potent antigen presenting cells, which regulate the immune system and are 
responsible for the activation of both humoral and cellular immune response  
(MHC class-I mediated), capable of stimulating CD8+, CTLs, CD4+ helper T cells,  
NK and NK T-cells. Because of this capability, there is a growing interest in using ex-
vivo generated DC’s loaded with tumor antigen as a tool for cancer immunotherapy. 
Our aim is to develop immunotherapy for esophageal cancer employing RNA 
autologous to the cancer cells. Tumor and normal esophageal mucosa biopsies  
were taken, and 80cc of blood was drawn from 7 esophageal cancer patients.  
Total RNA was extracted from the tumor and normal biopsies. Lymphocytes (T-cells) 
and monocytes were isolated from blood. Monocytes were matured into DC's and 
transfected with total tumor RNA or normal RNA. Upon incubation with patient's  
T-cells, transfected DC’s sustained T-cell proliferation and polarization to CD8+ 
cytotoxic T-cells as compared to cultures incubated with untransfected DCs. 
This reaction went along with high levels of IL12 and low levels of IL10 cytokine 
production and antigen expression on MHC class-I molecules. Simultaneously, 
primary cell cultures of the carcinoma and of the patient’s normal squamous  
mucosa were derived. Stimulated lymphocytes were incubated with the cell 
cultures and apoptosis was measured by annexin labeling and analysed through 
flow cytometry. In all 7 cases, the normal cells exposed to lymphocytes that were 
stimulated by DC’s loaded with tumor and normal RNA, did not show increased 
apoptosis. The cancer cells showed a significantly higher level of apoptosis when 
incubated with lymphocytes that were stimulated with DC’s loaded with tumor RNA, 
and not when DC’s were loaded with normal RNA. The increased apoptosis went 
along with secretion of high levels of INF-gamma. In conclusion, in an ex-vivo set-
up, DC vaccines based on transfection of total tumor RNA induces a CTL response 
against tumor cells but no adverse events against normal esophageal epithelial 
cells. This set up will be used as a base to safely treat esophageal cancer patient 
with DC-immuno-therapy. These results represent an important step forward in the 
development of DC vaccines for esophageal cancer.
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EFFECT OF PERIOPERATIVE IMMUNONUTRITION WITH OMEGA-3 FATTY ACIDS  
ON CLINICAL OUTCOME AFTER SUB-TOTAL ESOPHAGECTOMY: RESULTS OF A 
PILOT STUDY. 

F Di Franco1, I Anderson1, S Wilson2, P Davis2, YKS Viswanath2, SR Preston1,  
D Karat1, N Hayes1, SM Griffin1

1Northern Oesophago-Gastric Cancer Unit, Royal Victoria Infirmary, Newcastle upon Tyne, United Kingdom, 
2Department of Surgery, James Cook University Hospital, Middlesbrough, United Kingdom

Introduction: Perioperative immunonutrition with omega-3 fatty acids (O-3FA) may 
improve postoperative morbidity by modulating immunosuppression after sub-total 
esophagectomy for esophageal cancer. The aim of this pilot study was to evaluate 
the effect of perioperative O-3FA supplementation on clinical outcome after sub-total 
esophagectomy.

Methods: A prospective randomised study was undertaken to compare perioperative  
feeding with either an O-3FA preparation (arm 1) or an isocaloric isonitrogenous  
feed (arm 2). A control group was managed with no intention to offer supplementary 
feed in the pre-operative period; in the post-operative period nutritional support 
was provided according to the clinical requirements (arm 3). Patients undergoing 
sub-total esophagectomy for proven malignancy were eligible. Patients were fed 
orally for seven days preoperatively and using a feeding jejunostomy for seven days 
postoperatively. Postoperative major medical complications (MMC), major surgical 
complications (MSC), infective complications (IC) and feeding access complications 
(FAC) were recorded. An intention to treat analysis was performed. The Kruskal-Wallis 
test was used for statistical analysis.

Results: Of the 84 patients recruited, 12 were excluded. Reason for exclusion 
included: irresectable disease (n=7), self-withdrawn (n=2), and other reasons (n=3).  
Twenty-two patients were randomised to arm 1, 23 to arm 2 and 27 to arm 3. Groups 
were matched for age, sex, malnutrition, neoadjuvant chemotherapy, co-morbidity,  
and amount of perioperative feed intake. MMC occurred in three (14%), six (26%), 
and three (11%) patients in arm 1, 2 and 3 respectively (P= 0.33). Two (9%) patients 
sustained MSC in arm 1, five (22%) in arm 2 and six (22%) in arm 3 (P= 0.42).  
Four (18%), 12 (52%) and 14 (52%) patients developed IC in arm 1, 2 and 3 
respectively (P= 0.02). Overall, there were five (7%) FAC. There were no significant 
differences in hospital stay (P= 0.68) and mortality (P= 0.18) among the three arms.

Conclusions: Perioperative administration of O-3FA appears to reduce postoperative 
IC following subtotal esophagectomy. It does not seem to be beneficial on MMC, 
MSC, hospital stay and mortality. A larger investigation may be warranted to confirm 
these results.
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EXTENDED TRANSTHORACIC RESECTION COMPARED WITH LIMITED TRANSHIATAL 
RESECTION FOR ADENOCARCINOMA OF THE ESOPHAGUS: FIVE YEAR SURVIVAL OF 
A RANDOMIZED CLINICAL TRIAL

JMT Omloo, SM Lagarde, JBF Hulscher, JB Reitsma, P Fockens,  
H van Dekken, FJW ten Kate, H Obertop, HW Tilanus, JJB van Lanschot
1Academic Medical Center of University of Amsterdam, Amsterdam, Netherlands,  
2Erasmus Medical Center, Rotterdam, Netherlands

Introduction: The incidence of adenocarcinoma of the esophagus is rapidly rising. 
It is an aggressive disease with early lymphatic and hematogenous dissemination. 
Surgery is the best curative treatment option. However, much controversy 
concerning the best surgical approach exists. An extended transthoracic resection 
has higher morbidity but possibly improved longterm survival, whereas a limited 
transhiatal resection minimizes surgical trauma.

Methods: Between April 1994 and February 2000 a total of 220 patients with 
adenocarcinoma of the distal esophagus (type I) or gastric cardia involving the distal 
esophagus (type II) were randomly assigned to limited transhiatal esophagectomy 
or to transthoracic esophagectomy with extended en bloc lymphadenectomy. 
Patients with peroperatively irresectable cancer were excluded from this analysis 
(n=15). A total of 95 patients underwent transhiatal esophagectomy and 110 patients 
underwent transthoracic esophagectomy. Follow-up was completed in all patients.

Results: After a minimal potential follow-up of five years a total of 133 patients (65%)  
had died. After transhiatal and transthoracic resection five-year survival was 34% 
and 36% respectively (p=0.69, per protocol analysis). In a subgroup analysis, where 
patients were divided by localization of the primary tumor according to the resection 
specimen, no survival benefit was seen between surgical approaches in 115 patients 
with a tumor arising from the gastric cardia or at the gastro-esophageal junction  
(type II; p=0.52). However, 90 patients with esophageal cancer (type I) had 14%  
five-year survival benefit if operated via the transthoracic approach (37% compared  
to 51%, p=0.186).

Conclusion: Extended transthoracic esophagectomy for type I esophageal 
adenocarcinoma shows an ongoing trend towards better five-year survival.


