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Abstract
Since the introduction of multimodal therapy regimens, 
the prognosis of esophageal cancer has improved. There 
is undoubtedly true for patients with surgically resected 
tumors in the case of a response to neoadjuvant 
chemotherapy or chemoradiation. Important conclusions 
can be drawn from this regarding the indication for 
perioperative therapies, the radicality of surgery, or 
the surgical indications. Thus, most of the current 
research in this field is aimed at the early identification 
of this subset of patients, at the beginning of, or even 
before, neoadjuvant treatment. Conventional staging 
tools have failed to predict responses to neoadjuvant 
therapy. However, molecular imaging methods, e.g. 
positron emission tomography (PET)-scans, have shown 
promising results in the early selection of responders 
and non-responders during the course of neoadjuvant 
therapy, allowing physicians to alter the treatment plan 

accordingly. Even more desirable is the identification of 
potential responders before the start of neoadjuvant 
therapy. Preliminary molecular data on biopsy specimens 
demonstrate the possibility of early response prediction 
in these patients. We present the current knowledge 
on response evaluation and prediction in esophageal 
cancer and draw conclusions for future clinical practice 
and studies in this review.
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INTRODUCTION
The last decade has seen a change in the therapy of  pa-
tients with esophageal cancer. For many years, the stand-
ard therapy for locally advanced lesions has been surgical 
resection. However, overall survival for patients with lo-
cally advanced tumors after resection remains poor, with 
a five-year survival rate between 10% and 30%[1,2]. Most 
patients still present with an advanced tumor stage; there-
fore, multimodal therapy regimens have been introduced, 
some using neoadjuvant chemotherapy or radiochemo-
therapy followed by radical resection, whereas others use 
adjuvant protocols[3]. Furthermore, trials have been pre-
sented in which surgery was omitted completely. Currently,  
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there is no evidence-based international agreement on 
one or the other multimodal approach. The results have 
been conflicting. Some have demonstrated a benefit for 
neoadjuvant radiochemotherapy, others for neoadjuvant 
chemotherapy, and some favour an adjuvant approach. 
Other published studies did not find any difference in sur-
vival for a multimodal concept. There are multiple reasons 
for these marginal differences and for the controversies 
in the preferred regimens, such as the heterogeneity of  
the groups analyzed, mixing squamous cell cancer of  the 
esophagus with esophageal adenocarcinoma or analyzing 
true esophageal adenocarcinoma (Barrett’s cancer) togeth-
er with carcinomas of  the esophago-gastric junction and 
proximal gastric carcinomas. It is very important to stress 
that esophageal adenocarcinoma and squamous cell can-
cer of  the esophagus have to be considered as completely 
different entities and therefore separate analysis is manda-
tory[4]. Additionally several protocols for chemotherapy 
and radiochemotherapy have been used. However, careful 
analysis of  the published results indicates that there is 
always a subset of  patients benefiting from the multimo-
dal approach[5]. These are patients who show a response 
to the respective neoadjuvant or adjuvant protocol. This 
is the case for all the different regimens applied. Unfor-
tunately, in most studies the treatment response is not 
clearly defined. The current gold standard for response as-
sessment is the pathohistological statement of  the amount 
of  viable tumor cells within the resected specimen. This 
gold standard might be an adequate tool for all adjuvant 
protocols because of  the opportunity to tailor postresec-
tion therapy accordingly. However, the current trend 
favors neoadjuvant trials. The Patterns of  Care studies in 
the US showed that neoadjuvant chemoradiation therapy 
increased from approximately 10% during 1992-1994 to 
approximately 26% in 1996-1999 for locally advanced 
esophageal carcinomas[5]. A meta-analysis of  the survival 
benefit in the neoadjuvant setting found an increase in 
survival for neoadjuvant radiochemotherapy in squamous 
cell cancer of  the esophagus and to a lesser extent for 
adenocarcinoma using chemotherapy alone. Protocols 
using radiochemotherapy in the neoadjuvant setting in pa-
tients with esophageal adenocarcinoma did show a benefit 
compared to chemotherapy alone[6]. For this preoperative 
approach, the pathohistological assessment of  response 
is available too late to modify any preoperative protocols. 
Therefore, current research activities aim to identify pre-
dictors of  response early or even before the neoadjuvant 
concepts are applied to individualize therapies according 
to the respective tumor behaviour. 

There are several theoretical components available for 
the prediction of  pretherapeutic response. Demographic 
data, initial staging imaging tools, biopsies, and serum. 
Pure clinical response evaluation after neoadjuvant ther-
apy for esophageal cancer is highly inaccurate[7]. Despite 
numerous studies in this field, no clear reliable candidate 
marker predicting response was identified. However, re-
cent studies using new technologies such as gene chips 
or molecular imaging have shown promising early results 
towards a response prediction or response evaluation.

HISTOPATHOLOGICAL RESPONSE
The current gold standard for response prediction is the 
histopathological assessment of  the tumor regression 
grade as described by Mandard et al[8] and slightly modified 
by Becker et al[9] for esophageal and gastric tumors. This 
regression grading system stratifies response based on 
the biological effect of  radiation or chemotherapy on the 
amount of  remaining viable tumor cells. There are three 
to five grades based on the ratio of  fibrosis to remaining 
viable tumor content. Complete pathohistological 
response means that there are no viable residual tumor 
cells present. Partial response is defined as the presence 
of  tumor cells scattered through the fibrosis, and minimal 
regression showing residual cancer outgrowing fibrosis. 
Absence of  any regressive changes is considered a no-
change situation. For esophageal and gastric tumors, 
Becker et al[9] described a clinically useful four-grade 
classification based on an estimation of  the percentage of  
vital tumor tissue in relation to the tumor bed (Table 1).  
Patients with no or < 10% residual tumor cells (tumor 
regression score 1) are classified as responders. All other 
tumors (tumor regression score 2: 10%-50% residual 
tumor cells and tumor regression score 3: > 50% residual 
tumor cells) were classified as non responders. This 
tumor response grading system is clearly associated with 
survival and currently serves as the gold standard for 
response assessment. However, this prognostic system is 
not available prior to neoadjuvant therapy and therefore is 
more useful in the potential adjuvant setting.

To date, a predictor of  response based on demographics 
or conventional imaging information has not emerged. 
Performance status, primary location or age has not been 
shown to be associated with pathological response[10].

APPROACH TO RESPONSE ASSESSMENT
In addition to the availability of  components such as serum 
or biopsies, several methods have been used to predict as 
early as possible the response to neoadjuvant therapy. In the 
past, most studies used immunohistochemical methods to 
assess the response. The approach to the analyzed proteins 
has been either chemotherapy drugs driven or proteins 
have been chosen that have been shown to play a role in 
the behaviour of  certain malignancies. However, single 
potential biomarkers have failed to sufficiently predict 
response to neoadjuvant therapy. This is not surprising 
considering the complex interactions between all the gene 
products expressed by the cells, and the many proteins 

百世登
BaishidengTM© 31WJGS|www.wjgnet.com

Table 1  Histopathological response classification according to 
the amount of residual tumor within the tumor bed according 
to Becker et al [9]

Grade Description Response

1a No residual tumor/tumor bed Responder
1b < 10% residual tumor/tumor bed Responder
2 10%-50% residual tumor/tumor bed Partial responder
3 > 50% residual tumor/tumor bed Non-responder
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involved in numerous cellular functions, such as apoptosis, 
DNA repair, and the metabolism and detoxification of  
drugs; all of  which contribute to the individual response of  
a given tumor. Therefore, it is likely that multiple markers 
are needed to define the sensitivity or resistance of  tumors 
to specific drugs. In recent years, new technologies using 
microarray gene chips or proteomics have been used for 
response prediction studies. These technologies enable the 
analysis of  thousands of  genes at the same time with a 
single biopsy specimen at the RNA/DNA or protein level. 

Molecular imaging has emerged in recent years as an 
important technique. Many studies have been published 
showing a significant correlation of  tumor metabolism and 
pathohistological response. Based on these results, therapy 
regimens have been successfully changed according to 
the response behaviour. Unfortunately, this information 
is not available prior to the therapy. At least two weeks of  
the neoadjuvant chemo - or radiochemotherapy has to be 
given before the molecular imaging is able to distinguish 
between responders and non-responders.

MOLECULAR RESPONSE PREDICTION 
IN ESOPHAGEAL SQUAMOUS CELL 
CANCER
Patients with locally advanced squamous cell cancer of  the 
esophagus are currently treated with either neoadjuvant 
radiochemotherapy or definitive radiochemotherapy. 
These regimens differ in the radiation dosages used. 
In the neoadjuvant setting, approximately 45 Gray are 
administered followed by esophagectomy with lympha
denectomy. Radiochemotherapy without resection applies 
approximately 50 to 60 Gray to the tumor region and the 
corresponding lymph nodes areas.

In a retrospective study of  68 patients with locally 
advanced esophageal squamous cell cancer who received 
a multimodal treatment with 5-Fluorouracil (5-FU) based 
radiochemotherapy, Sarbia and colleagues examined the 
correlation of  the presence of  genetic polymorphisms 
in genes involved in folate metabolism with the response 
behaviour and outcome[11]. The DNA of  pretherapeutic 
biopsies was genotyped for common genetic polymor-
phisms of  MTHFR (5,10-methylenetetrahydrofolate re-
ductase), MTR (Methionine synthase), and TS (thymidylate 
svnthase) tandem repeat polymorphisms. Tumors with 
an MTR wild-type genotype showed a shorter survival in 
contrast to tumors with an MTR variant genotype. This 
correlated with the response behaviour, where tumors 
with an MTR variant genotype responded more frequently 
to the neoadjuvant radiochemotherapy. In a subsequent 
study by Sarbia and colleagues, the expression of  proteins 
involved in DNA repair and/or cell-cycle regulation, in-
cluding p53 (phosphorylated at Ser15), EGFR (Epidermal 
Growth Factor Receptor), ATM (ataxia-telangiectasia 
mutated) protein kinase (phosphorylated at Ser1981), and 
checkpoint kinase 2 (CHK2) (phosphorylated at Thr68), 
was correlated with the response to RCTx and with 
overall survival[12]. Tumours that were positive for CHK2 

expression more frequently showed clinically determined 
regression after RCTx than tumours that were negative 
for CHK2 expression, whereas other parameters did not 
correlate with tumour regression. Expression of  ATM 
correlated with expression of  CHK2 and p53-phospho. 
In contrast to histopathological response evaluation, none 
of  the molecular parameters under investigation corre-
lated with overall survival. 

Other studies aimed to identify genes or proteins in-
volved in resistance to 5-FU or cisplatin, found that 5-FU 
metabolism pathway genes, such as TS (thymidylate syn-
thase), TP (thymidine phosphorylase), and DPD (dihydro-
pyrimidine dehydrogenase), or genes involved in DNA-
repair mechanisms, such as ERCC-1 (excision repair cross 
complementing), GSTP-1 (Glutathione S-transferase), or 
nm23-H1, were somewhat predictive for the response be-
haviour in patients with neoadjuvant radiochemotherapy. 
These studies were done either by immunohistochemistry 
or quantitative RT-PCR technologies[13,14].

Metallothionein (MT) is a small protein involved in 
many patho-physiological processes such as detoxifica-
tion, cell proliferation, apoptosis, and therapy resistance. 
Kishi et al[15] demonstrated that high expression of  this 
protein is associated with a poor prognosis due to non-
response in patients with localized squamous cell cancer 
of  the esophagus who received neoadjuvant radiochem-
otherapy. However, no such association could be found 
in another study by Harpole et al[16].

To date, however, none of  these studies has shown 
one independent predictive factor on multivariate analysis.

With regard to molecular markers, the p53 gene is one 
of  the most widely investigated genes in human cancer. It 
has been found as a prognostic indicator in many different 
carcinomas[17,18]. It plays a crucial role in repairing DNA 
of  damaged cells, is involved in triggering apoptosis, and 
might be intrinsically involved in the response to radioche-
motherapy. Several studies have examined p53 expression 
and the response to radiochemotherapy in esophageal 
cancer[19,20]. In patients with squamous cell cancer of  the 
esophagus, Seitz et al[21] used immunohistochemistry to 
demonstrate a significant association of  p53 overexpres-
sion and decreased response rates. Other groups have not 
found this association[22]. It is postulated that this differ-
ence might be due to gene deletion, failure of  transcrip-
tion, or a non-stabilizing mutation, all of  which might lead 
to loss of  p53 function[23].

The protein p21 is transcriptionally regulated by p53 
by ionising radiation. This can cause cell cycle arrest 
and apoptosis. p21 is involved in disruption of  regula-
tory networks and might be a good candidate gene for 
radioresistance prediction. However, as with many other 
single gene studies, the published results have been con-
troversial. Some studies describe a positive correlation 
of  p21 positivity and response or survival, while others 
were not able to demonstrate a correlation of  p21 ex-
pression and response to radiochemotherapy[24-26].

Much research has been done in the past in studying 
COX-2 (Cyclooxygenase-2) expression and response in 
esophageal cancer. COX-2 plays an important role in 

百世登
BaishidengTM© 32WJGS|www.wjgnet.com

Theisen J et al . Individualized therapy of esophageal cancer

        November 30, 2009|Volume 1|Number 1|



prostaglandin synthesis and is involved in angiogenesis 
and tumor growth. Results from cervical cancer demon-
strating a predictive potential of  COX-2 mRNA expres-
sion have been adapted to squamous cell cancer of  the 
esophagus[27]. A study by Takatori et al[28] of  29 patients 
with esophageal squamous cell cancer who received 
neoadjuvant radiochemotherapy, found that high COX-2 
mRNA expression in tumor biopsies was significantly 
associated with a poor response to radiochemotherapy 
and ultimately with a poor survival in these patients.

Another important aspect associated with molecular 
response prediction is growth regulation. Several proteins 
have been studied, such as epidermal growth factor re-
ceptor (EGFR), HER-2 (human epidermal growth fac-
tor receptor), and different cyclins. The results have been 
conflicting; for example HER-2 and cyclin D1 expressions 
have been found to be correlated with response to neoad-
juvant radiochemotherapy in patients with squamous cell 
carcinoma of  the esophagus, but failed to be predictive for 
the overall survival[29]. By studying EGFR and proliferating 
cell nuclear antigen, Hickey et al[30] reported an inverse rela-
tionship of  response and expression in immunostaining of  
biopsies of  patients with esophageal squamous cell cancer.

More convincing evidence was demonstrated by 
analysing VEGF (vascular endothelial growth factor) in 
the context of  response prediction. VEGF is the major 
angiogenic factor in pathological angiogenesis. Angio-
genesis plays a very important role in the promotion of  
tumor growth and formation of  metastases. In a study 
by Shimada et al[31], co-expression of  p53, TP, and VEGF 
(analysed by immunohistochemistry) was correlated to 
the response behaviour and survival in patients with sq-
uamous cell cancer of  the esophagus. In a multivariate 
analysis, only VEGF emerged as a predictor of  response 
to the neoadjuvant radiochemotherapy. Its expression 
was associated with a high incidence on non-responders 
and significantly worse survival. These results were sup-
ported by a study from Gorski and colleagues, who dem-
onstrated that blocking the activity of  VEGF enhances 
the effects of  radiochemotherapy on the tumor[32]. The 
mechanisms behind this effect are not fully understood, 
but angiogenic factors seem to be a valuable clinical tar-
get for influencing the response behaviour in neoadju-
vant treated squamous cell cancer of  the esophagus.

One of  the reasons for the conflicting results is the 
fact that most studies focused on single or few gene ex-
pression analyses. Tumor tissue has a very heterogeneous 
gene profile; therefore, the likelihood of  finding a single 
gene responsible for the regulation of  tumor resistance 
or sensitivity is very low. Recently, the introduction of  
RNA/DNA or protein microarrays opened the door for a 
variety of  studies of  molecular tumor profiling[33]. Duong 
et al[34] were able to demonstrate a positive predictive value 
of  100% and a negative predictive value of  79% in re-
gards to response prediction in 21 patients with squamous 
cell carcinoma of  the esophagus receiving neoadjuvant 
radiochemotherapy using SVM (support vector machine) 
modelling and LOOCV (Leave-one-out cross-validation) 
analyses as a multigene classifier. A 32-gene classifier was 

used to predict response to neoadjuvant radiochemother-
apy. By further analyzing the specific genes involved in 
response prediction, most of  the sequences were found to 
be involved in the apoptosis and angiogenesis pathways. 

Serum markers
Several serum markers have been tested to predict response 
to neoadjuvant radiochemotherapy in patients with 
esophageal squamous cell cancer, including CEA (carcino
embryonic antigen), VEGF, and CYFRA (cytokeratin 
fragment) 21-1[35,36]. CYFRA was the only marker showing a 
close correlation between its serum level and response, but 
it has not been studied in a large prospective clinical trial.

Molecular imaging
The introduction of  molecular imaging, such as FDG-
PET (fluoro-deoxy-glucose-positron emission tomogra-
phy) has changed the field with respect to the previous 
disappointing results of  the conventional image meth-
ods in predicting response to neoadjuvant therapies. 
CT-scan, MRI, or EUS have failed to accurately predict 
tumor resistance or sensitivity. A recent meta-analysis 
found FDG-PET to be more accurate than a CT-scan 
for the measurement of  treatment response[37]. There 
was no differentiation possible between inflammation, 
scars, and remnant carcinoma. FDG-PET is based on 
the high glucose metabolism of  a tumor compared to 
normal tissue, enabling a good differentiation of  tumor 
areas from non-tumor tissue. Recently, PET-CT-scans 
have combined the metabolism with anatomic loca-
tion[38]. The relative changes in FDG uptake have been 
used for early response evaluation in a variety of  tumor 
entities, such as breast[39], lung[40], and colon[41] cancer, as 
well as in Hodgkin’s[42] and non Hodgkin’s lymphoma[43]. 
There have been encouraging results in predicting re-
sponse in patients with esophageal squamous cell cancer. 
Most studies performed the PET examination before 
the neoadjuvant radiochemotherapy and at the end of  
the preoperative protocol[44-48]. The relative decrease in 
standardized uptake value (SUV) between these two 
examinations served as a discriminator for response or 
non-response. The results were then correlated to the 
histopathological response assessment. By applying this 
approach, Brücher et al[48] were able to demonstrate a 
correlation between SUV decrease and histopathologi-
cal response in 24 patients with esophageal squamous 
cell cancer. This was confirmed by other authors. Some 
even suggested that the absolute SUV of  the initial PET 
might be sufficient to predict the response behaviour[45]. 
Recently, studies have been published with PET scans 
performed initially and two weeks into the neoadjuvant 
radiochemotherapy[45]. With the cut-off  point at 30% 
reduction in SUV, a separation of  responders from non-
responders was possible after only two weeks with a sen-
sitivity of  93% , a specificity of  88%, and an accuracy of  
79%. Notably, non-responding patients who stopped the 
neoadjuvant chemotherapy after two weeks did not show 
a difference in survival compared to the patients who 
previously received the entire three months of  chemo-
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therapy. Without any decrease in survival, 2.5 months 
of  chemotherapy could be avoided in these patients. At 
this time point, therapeutic regimens could be individual 
altered based on the PET results. Performing the 2nd 
PET-scan after one week of  radiochemotherapy failed 
to predict the pathological response[49]. Table 2 shows a 
summary of  the current available results of  PET guided 
response evaluation on esophageal squamous cell cancer.

ADENOCARCINOMA OF THE 
ESOPHAGUS
Molecular response prediction
In patients with adenocarcinoma of  the esophagus, the 
multimodal concepts differ considerably compared to the 
treatment regimens in squamous cell cancer. Some groups 
apply chemotherapy alone; others prefer a combination 
of  radiation and chemotherapy in the multimodal setting. 
Therefore, it is difficult to compare the results of  different 
studies. Additionally, adenocarcinoma of  the esophagus is 
a much more heterogeneous tissue, with areas of  invasive 
cancer, high-grade intraepithelial neoplasia, and the 
precursor lesion specialized intestinal metaplasia (Barrett’s 
metaplasia) adjacent to each other. By taking single biopsies 
there is always a high risk of  sampling error. 

With regard to molecular response prediction, more 
work has been published for adenocarcinomas compared 
to squamous cell cancer of  the esophagus. The introduc-
tion of  quantitative high-throughput RT-PCR technolo-
gies, such as TaqMan, greatly increased the likelihood of  
identifying potential genes, or groups of  genes, involved 
in response prediction. Most of  the published studies 
focused on the analyses of  drug targets involved in the 
metabolism of  the most commonly used chemotherapy 
agents, such as 5-FU and platinum compounds. In a study 
by Langer et al[50] the quantitative RNA expression in bi-
opsies of  Barrett’s carcinomas prior to the neoadjuvant 
chemotherapy of  genes involved in the 5-FU metabolism 
(TS, TP, DPD, MTHFR, MAP7 (Mitogen-activated pro-
tein), and ELF3 (eukaryotic initiation factor) and platinum 
related genes, caldesmon, ERCC1, ERCC4, HER-2/neu, 
GADD45, and MRP1) were determined and compared 
to the histopathological response assessment of  the post-
operative specimen. There was a significant correlation 
between the pretherapeutic expression levels of  MTHFR, 
caldesmon, and MRP1 with the histopathological re-
sponse. Other groups found an association between TS, 

ERRC1, DPD, and GADD45 (growth arrest and DNA 
damage-inducible gene) and response[51,52].

In the past, p53 has been one of  the most studied 
genes with regard to response prediction in esophageal 
adenocarcinoma, as well as in squamous cell cancer of  
the esophagus. Several trials found an inverse correlation 
between p53 positive tumors identified immunohisto-
chemically and response. The entire apoptosis pathway 
seems to play a crucial role in the chemosensitivity of  
neoadjuvant treated Barrett carcinomas. Genes such as 
c-erbB-2, p53, p21, ki76, and bcl-2 (B-cell lymphoma) 
have been shown to be involved in response predic-
tion[53]. These results were obtained either by immuno-
histochemistry or by quantitative RT-PCR methods.

The introduction of  microarray technologies opened 
an entirely new area of  response prediction on biopsy 
material. This has lead to a large increase in published 
studies that have enhanced our understanding of  the 
biology of  esophageal adenocarcinoma. Problems still 
arise from the difficulties in analysing the enormous 
amounts of  data generated by these arrays. Different 
analytical approaches are currently available, such as un-
supervised hierarchical cluster analysis of  LOOCV anal-
ysis. The first published studies demonstrated promising 
results in identifying a cluster of  30-100 genes closely 
related to the response behaviour of  these tumors. Fur-
thermore, these gene expression studies identified some 
very interesting new genes that might serve as targets for 
new therapeutic approaches[54,55].

More recently, proteomic profiling has become fea-
sible. First studies on cell lines assessing the chemosen-
sitivity of  a variety of  cell lines, including esophageal 
cancer cell lines, provided the basis for the prediction of  
drug response based on protein markers[56]. A combina-
tion of  these technologies might hold great promise for 
the future with regard to response prediction.

Currently, there is no reliable molecular marker for 
tumor response to neoadjuvant therapy. Early results are 
promising. Luthra et al[57] and Ashida et al[58] reported hierar-
chial clustering of  gene expression profiles of  esophageal 
carcinoma segregated samples into two major groups that 
correlated with response and identified genes differentially 
expressed between long- and short-term survival after 
neoadjuvant therapy for esophageal cancer. Additionally, 
Duong and colleagues[34] used a 32-gene classifier to predict 
response. These are all preliminary results, and to date, no 
clinical recommendations can be drawn from this.
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Table 2  Studies that have assessed the role of a PET scan in the response prediction of patients with neoadjuvant 
treated squamous cell cancer of the esophagus

Author n RCTx 2nd PET Correlation of PET with 
histopathological response yes/no

Song et al[44], 2005 32 Cis/Cap/46 Gy 4 wk Yes
Wieder et al[45], 2004 38 5 FU/40 Gy During RCTx Yes
Flamen et al[46], 2002 27 Cis/5-FU/40 Gy After RCTx Yes (tumor:liver ratio)
Kato et al[47], 2002 10 5-FU/30 Gy After RCTx No 
Brücher et al[48], 2001 24 5-FU/30 Gy After RCTx Yes

PET: Positron emission tomography; Cis: Cisplatin; Cap: Capectabine; 5-FU: 5 Flurouracil; Gy: Gray; RCTx: Radiochemotherapy.
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Molecular imaging
In Barrett’s cancer, the use of  PET-scan for the evaluation 
of  response has been widely studied. These studies sug-
gested that changes in FDG uptake in response to therapy 
correlates with the pathological response and predicts the 
risk of  local recurrence and survival. Unfortunately, there 
have been no data published exclusively investigating the 
role of  FDG-PET in adenocarcinoma of  the esophagus. 
Therefore, it is difficult to assess the usefulness of  PET 
imaging in predicting response to neoadjuvant chemo-
therapy in adenocarcinomas of  the esophagus. The only 
good prospective trials were published in 2006 by Ott  
et al[59] followed by Lordick et al[60] in 2007. In the initial 
study on 65 patients with esophageal adenocarcinoma and 
some carcinoma at the cardia, the authors demonstrated 
that by taking a SUV decrease greater than 35% as the 
precondition of  response, a prediction was possible dur-
ing the neoadjuvant therapy after only two weeks. These 
results were correlated to the pathohistological response 
assessment on the operative specimen. This study was 
followed by a prospective trial where, for the first time, 
the therapy was tailored according to the changes in SUV 
uptake after two weeks. The responding group contin-
ued on chemotherapy followed by resection, whereas the 
group of  patients who did not respond to the neoadju-
vant chemotherapy discontinued chemotherapy after two 
weeks and proceeded directly to surgery. Complete his-
topathological response was noted in almost 60% of  the 
PET responders in contrast to the PET non-responders, 
in which no histological response was noted. This first 
prospective trial confirmed the feasibility of  a PET guided 
treatment plan after only two weeks of  neoadjuvant 
chemotherapy. Other groups have also shown the value 
of  PET scan in response prediction[61-65]. Based on these 
results, two major questions arose: (1) What treatment 
changes have to be made to the non-responders to in-
crease the number of  patients responding to the therapy? 
(2) Is it really necessary in the responder group to com-
plete the entire cycle of  neoadjuvant chemotherapy or is 
the biological selection after two weeks already sufficient 
for a prolongation in survival? 

Table 3 lists the currently available data for PET 
guided response prediction in Barrett’s cancer. 

CONCLUSION
It is clear that the identification of  predictors of  response 
will change the management of  patients with locally 
advanced adenocarcinoma and squamous cell cancer 
of  the esophagus. Molecular imaging has conclusively 
shown that an early response evaluation is feasible after 
only two weeks of  neoadjuvant therapy. The changes in 
SUV-uptake of  PET scans prior to, and two weeks after, 
the beginning of  the therapy correlated with the final 
histological response assessment and survival. Prospective 
trials have been published using this change in SUV 
uptake to tailor the therapy regimen accordingly. 

It would be more desirable to predict the response 
prior to any kind of  therapy. Several attempts have been 
made to predict response on the molecular level using 
biopsy material. Unfortunately, there are no single markers 
available at present that conclusively predict neoadjuvant 
therapy response. It is more likely that a panel of  genes 
generated by microarray analyses or proteins detected by 
proteomics will be able to mirror the complex genetic 
behaviour of  a tumor responding to chemotherapy or 
radiochemotherapy. Promising initial work is accumulating. 
Based on these data, a more individualized therapy of  
these patients could be performed with the ultimate goal 
of  allowing as many patients as possible the survival 
benefit of  a response to a neoadjuvant concept.
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