
141

p53 – PROGNOSTIC FACTOR OF MALIGNANT TRANSFORMATION 
OF BARRETT’S ESOPHAGUS

René Aujeský Ra*, Marián Hajdúchb*, Čestmír Neorala, Vladimír Krála, Lucie Ľubušskác, 
Tomáš Bohanesa, Jiří Kleina, Radek Vrbaa, Petr Dráčd

a 1st Clinic of Surgery, Teaching Hospital Olomouc, Czech Republic
b Laboratory of Experimental Medicine, Department of Pediatrics, Faculty of Medicine, Palacky University and Teaching 

Hospital Olomouc, Czech Republic
c Department of Surgical Intensive Care, Teaching Hospital Olomouc, Czech Republic
d 2nd Clinic of Surgery, Teaching Hospital Olomouc, Czech Republic
* Both authors equally contributed to the work
e-mail: rene.aujesky@fnol.cz

Received: May 16, 2005; Accepted (with revisions): June 30, 2005

Keywords: Esophagus/Esophageal cancer/p53/Barrett’s esophagus 

The most significant precancerosis in the esophageal cancer is Barrett’s esophagus. The risk of malignant trans-
formation is determined primarily in accordance with the degree of dysplastic alterations of the mucosa. Indication 
of “preventive” extirpation of the esophagus should be supported by other factors, for example by detection of p53 
mutation or expression.

The study reports on the evaluation of a group of 20 patients with Barrett’s esophagus treated at the 1st Department 
of Surgery, the p53 level and its correlation with histological findings evaluated in these patients. 

A good correlation was found between the grade of Barrett’s esophagus dysplasia and high p53 positivity. This cor-
relation was also confirmed by detection of early carcinoma in patients with “preventive” extirpation of the esophagus 
due to a high-grade dysplasia.

Preliminary results show that examination of p53 level in specimens taken from the esophageal mucosa may be 
helpful for the estimation of malignant potential of the dysplastic mucosa.

INTRODUCTION

Carcinoma of the esophagus is a malignant disease 
with one of the worst prognosis. Although 60 % of pa-
tients after surgical therapy survive one year, 5-year sur-
vival ranges from 8 to 12 %1, 11, 16, 18–20. The prognosis of 
patients with malignant esophageal tumor is influenced 
not only by correct treatment but primarily by timely de-
tection. From the long-term survival point of view, the 
most promising is a detection of the disease in its early 
stage and its treatment at the phase of precancerosis2, 12, 21. 
The most significant precancerosis in the case of esopha-
geal carcinoma is considered Barrett’s esophagus. In this 
case, the selection of therapy is governed by the degree of 
danger of its malignant transformation, which is currently 
determined primarily in accordance with the degree of 
dysplastic alterations in Barrett’s mucosa15. Indication for 
extirpation of the esophagus carrying the serious risk of 
malignization of Barrett’s esophagus must be supported 
by other factors. One of the most significant of these is 
determination of p53 mutations, which belongs among 
the most important oncosuppressors3.

MATERIAL AND METHODS

20 patients treated for esophageal reflux disease at 
the 1st Clinic of Surgery, Teaching Hospital Olomouc, in 
whom the endoscopic finding was consistent with Bar-
rett’s esophagus, were selected for the study. In all patients 
we carried out endoscopical biopsy of the esophageal mu-
cosa, stained with 2 % Lugol’s solution. The samples were 
collected in 2–3 levels from the border of both epithelia in 
aboral direction. In all cases we evaluated the correlation 
of the endoscopic Barrett’s mucosa finding with results of 
the histological examination and also p53 levels in both 
histologically proven Barrett’ mucosa and in cases, when 
Barrett’s esophagus was not confirmed by the histological 
examination. The p53 expression was evaluated in paraffin 
embedded bioptic samples using indirect immunohisto-
chemistry. Tissue samples with >10 % of positive nuclei 
of epithelial cells were considered as positive. In samples 
taken from Barrett’s mucosa we focused on the compari-
son of p53 expression versus the grade of epithelial dys-
plastic alterations. 
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RESULTS

Of the total of 20 patients, Barrett’s esophagus was 
histologically confirmed in 14 cases. In the remaining 
6 patients, necrosis, ulceration and non-specific altera-
tions were found. Of 14 patients with histologically proven 
Barrett’s esophagus, in 6 patients there was found high-
grade dysplasia, in 4 patients low to medium grade dys-
plasia and in 2 patients there were found no dysplastic 
alterations.

In all 6 patients with the high-grade Barrett’s esopha-
gus dysplasia, p53 level was highly positive. In 5, extirpa-
tion of the esophagus was carried out and early carcinoma 
was detected in the resected esophagus in all of these 
patients. In one case, on a female patient request, we 
performed a laparoscopic fundoplication only and this 
patient is still closely checked.

In 4 patients with low to medium grade Barrett’ eso-
phagus dysplasia high p53 positivity was found and 2 cas-
es were negative. 4 patients with no dysplastic changes 
had negative p53.

In a group of 6 patients where the endoscopic image 
of Barrett’ esophagus was not histologically confirmed 
high p53 positivity was found in 2 patients with a histo-
logical finding of necrosis or ulceration, in 4 remaining 
cases where only a reflux inflammation was histologically 
described p53 level was negative. 

DISCUSSION

Currently, in the case of Barrett’s esophagus, the stage 
of dysplastic alterations is one of the most valid factors 
for predicting its malignancy13. Nevertheless, this criterion 
is not absolute. The lowest risk of development of adeno-
carcinoma is in Barrett’s esophagus without dysplastic 
changes or perhaps at a stage of low grade dysplasia. In 
this case we can expect that if the causes for development 
of Barrett’s esophagus are removed, the development of 
dysplastic alterations stops at the existing level. Unfor-
tunately, no currently available therapy of esophageal 

reflux disease can be one hundred percent successful in 
complete curing of Barrett’s mucosa and also local op-
erations on the mucosa are, for the time being, very un-
reliable and, in addition, very risky22. Nevertheless, even 
at the stage of low or medium grade dysplasia, effective 
solution of esophageal reflux should be sufficient. If this 
problem is eliminated, in most cases there is no further 
progression of dysplastic alterations and the process is 
stabilized6. The situation is totally different in patients 
with high grade dysplasia of Barrett’s mucosa. This find-
ing is very serious and represents a high risk of develop-
ment for esophageal carcinoma14, 17, 23. In spite of available 
diagnostic methods, it has not been so far preoperatively 
and unequivocally possible in these cases to differentiate 
between dysplastic alterations and intra-epithelial carci-
noma. Unfortunately, the differentiation is fundamentally 
significant for the patient’s future. For this reason, in the 
case of high grade dysplasia of Barrett’s mucosa, many 
surgical departments advocate esophagus extirpation. The 
most convincing argument for esophagus resection for 
diagnosis of high grade dysplasia is the fact, that foci of 
early stage carcinoma are found in the resected esophagus 
in 40–70 % of the cases4, 5, 7–10. In spite of the substantial 
decrease in lethality and morbidity in esophagus resec-
tions in the last decade, esophagus extirpation remains 
a serious operation representing for the patient not only 
risk, but even in the case of successful operation, impact 
on the quality of the patient’s life. Therefore, the indica-
tion for esophagus resection for unverified malignancy is 
considered very problematic. For this reason every piece 
of information, supporting actual risk of Barrett’s mu-
cosa malignant transformation and subsequently justify-
ing resection, is very useful. One possibility is a proof of 
gene p53 mutation from biopsy specimen taken from a 
suspected area of Barrett’s mucosa.

Protein / gene p53 is one of the best known and the 
most important oncosuppressors. Its mutation is found 
in more than 60 % of all human tumors. In the case of es-
ophageal carcinoma, mutation of this protein is detected 
in up to 80 % of cases. p53 protein is an important tran-
scription factor which is sensitive to DNA damage. In the 

Table 1. Results of analysis of p53 in our group of patients.

Esophageal Reflux Disease patients – endoscopic image of Barrett’s 
esophagus (n = 20)

p53 positive p53 negative

Barrett’s esophagus histologically confirmed (n = 14)

 high grade dysplasia versus ca [6] 6 0

 low and medium grade dysplasia 2 2

 no dysplasia 0 4

Barrett’s esophagus histologically not confirmed (n = 6)

 necrosis and ulceration 2 0

 non-specific changes 0 4
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case that such damage occurs, the cell triggers p53 gene 
transcription and subsequently its gene product activates 
a group of other genes, which participate in 1) prolifera-
tion inhibition of the damaged cell, (protein p21WAF1), 
2) DNA repair (GADD45), 3) in the case of damage 
which is beyond repair, it triggers programmed cell death 
– apoptosis (protein bax). p53 protein itself is inactivated 
through bond with MDM2 protein after completing its 
biological function.

Transcription of this protein is also activated through 
p53. It is clear from the above, that mutation and with it 
p53 functional inactivation leads to the loss of control of 
cell proliferation, inability of the cell to restore damaged 
DNA, to trigger apoptosis and, not least, to inactivate 
p53 protein. Based on this principle a methodological 
procedure was created that we used for identification of 
the cells bearing p53 mutation gene based on p53 ex-
pression in patients with Barrett’s esophagus. Instead of 
complicated and costly screening, p53 protein accumula-
tion was examined in the tumor tissue by immunohisto-
chemical techniques. We based this on the assumption, 
that functionally significant p53 mutation causes MDM2 
protein absence and this subsequently disables p53 pro-
tein degradation.

The basic condition for success in examination of 
dysplastic epithelium or even epithelium with malign 
transformation is meticulous collection of the affected 
tissue. We utilized the effect of 2 % Lugol’s solution, which 
stains only normal mucosa, and for endoscopic biopsy we 
selected non-dyed sections of Barrett’s mucosa.

Unfortunately, our patient group was too small to en-
able us to provide unequivocal criteria. Certain conclu-
sions, however, can be made. In the case of high grade 
dysplasia, p53 protein cumulation was high in all patients. 
This made it easier for us to indicate esophageal extirpa-
tion in 5 patients, which was subsequently proved to be 
totally justified. In all cases, intra-epithelial carcinoma was 
found in definite histological examination of resected es-
ophagus. In the case of low to medium grade dysplasia, 
p53 protein cumulation was high in half of the cases, 
the other half was negative. This finding justified the in-
dication of anti-reflux operation, always in the form of 
laparoscopic fundoplication and also regular dispenzariza-
tion. In the case of all patients with Barrett’s esophagus 
without proven dysplastic alterations in mucosa, p53 level 
was negative, which corresponds to a very low risk of 
malignancy, providing effective reflux elimination, in our 
case by laparoscopic fundoplication. Relatively surprising 
results were registered in patients, where the endoscopic 
image imitated an image of advanced Barrett’s esophagus, 
but which was not confirmed by histological examination. 
Here in 2 patients with a histological finding of ulceration 
and necrosis, p53 level was highly positive, while in the 
remaining 4 patients, where only normal reflux inflamma-
tion in histological examination was described, p53 level 
was negative. This might mean that not only Barrett’s 
mucosa finding with a reflux esophageal disease justifies 
a strict dispenzarization or effective therapy. In the same 
way, ulceration or necrosis finding is also necessary to 

consider as a potential factor for malign transformation 
of the esophagus mucosa and p53 accumulation may be 
here a marker for the degree of danger of the malignant 
transformation.

CONCLUSION

The preliminary results show that examination of p53 
level in specimens taken from the esophageal mucosa may 
be helpful for estimation of malignant potential of the 
dysplastic mucosa. It is important not only in case of 
Barrett’s esophagus but, as our data showed, also in other 
lesions like ulcerations etc. Only a long term follow-up of 
patients with higher level of p53, after antireflux proce-
dure, may improve our knowledge about its importance 
in these patients. Increasing the number of patients in 
the study group will be very important for confirming the 
benefit of the method, too.
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