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Abstract
The case of complete response of squamous cell oesophageal cancer to radiochemotherapy in patient previously operated due to he-
reditary retinoblastoma is presented. Second cancers in retinoblastoma survivors are the main cause of death in that group of patients 
in developed countries. There is little data on the outcome of treatment in those patients but the few papers available suggest rather 
poor prognosis. However, it is not clear whether the biology of cancer determined by RB gene mutation is responsible for that. The 
data suggesting decreased radio- and chemoresistance in cancers with decreased RB gene expression is discussed in the present paper. 
The role of that gene in the response to cancer treatment was showed in lung, breast and bladder cancer. Moreover, laboratory studies 
seem to confirm clinical observations and show that RB gene inhibition leads to increased cytotoxic effect of cisplatin, etoposide and 
5-fluorouracil. It seems that without the incorporation of gene expression profiling into clinical practice further improvement in cancer 
treatment will be difficult to achieve. 
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Introduction
Retinoblastoma is an ocular cancer which develops from the 
immature cells of the retina. Its incidence in Poland is 3.7 cases 
per one million children [1]. Being the most frequent paediatric 
ocular neoplasm, it mostly affects children between one and two 
years of age. Some of the early symptoms suggestive of retinob-
lastoma include strabismus, hyperaemia, and an inflammatory 
condition of the eye. The characteristic symptom of the cat’s eye 
accompanied by exophthalmos is one of the late manifestations of 
the disease. For the tumour to develop, there has to be a biallelic 
RB gene mutation present. In 60% of the patients, the disease de-
velops as a result of somatic mutations in the retinal cells, leading 
to a non-hereditary form of the cancer, affecting a single eyeball 
only. In 40% of the cases, the neoplasm is a result of a constitutive 
mutation in one allele, followed by another somatic mutation in 
the retinal cells. In the latter scenario, the disease usually develops 
in both eyes.  
The RB1 gene is located in the 13q14 chromosome band. The 
protein encoded by the gene is one of the basic cellular cycle re-
gulators. Its dephosphorylated form binds with the E2F family of 
transcription factors, making it impossible for the cells to pass 
through the G1 phase, and move into the S phase. That effect 
is presently considered to be its fundamental function. To date, 
however, over 100 proteins have been discovered to interact with 
the retinoblastoma protein, which points to the coordinating role 
it takes upon in the processes of proliferation, differentiation, bio-
synthesis, and apoptosis [2].

Case Description
In 1975, at the age of 1, binocular enucleation was performed in 
a retinoblastoma patient. Histopathology examination ruled out 
infiltration of the optic nerves. Genetic tests confirmed the pre-
sence of RB1 mutation.
In December 2010, the 35-year old patient presented with apha-
gia and hoarse voice. Fiberoscopy visualized an almost entirely 
occluded lumen of the oesophagus, with the mucous membrane 
bleeding under palpation. The histopathology specimen revealed 
the G1 keratinizing squamous cell carcinoma. Chest CT showed 
a 39 × 39 × 18 mm oesophageal infiltration, different from the tra-
chea wall, but with no clear signs of the infiltration involving the 
surrounding adipose tissue. Laryngological examination, howe-
ver, showed immobilization of the left vocal cord. The patient was 
qualified for radical radiochemotherapy at the Gliwice Institute of 
Oncology. Radiotherapy was planned based on the PET-CT scan, 
raising suspicion of a left level IV lymph node metastasis. The 
tumour and the suspected lymph node received the full dose of 

50.4 Gy of radiation, with the regional lymphatic system irradia-
ted with the dose of 41.4 Gy. In the course radiotherapy, 2 che-
motherapy cycles were administered, involving cisplatin, dosed 
at 80 mg/m2, on day 1., and 5-fluorouracil, dosed at 800 mg/m2, 
on days 1.–4. A 2nd degree post-radiation reaction was obser-
ved in the throat, as well as neutropenic fever (treated with good 
result). Due to the poor tolerance of the treatment regimen, the 
third cycle doses were first reduced to 80%, and then withdrawn 
altogether, aborting the fourth chemotherapy cycle. The patient 
is followed up by the Gliwice Institute of Oncology. By June 2013, 
there were no signs of relapse in the imaging tests, including oe-
sophageal fiberoscopy as well as chest and abdominal CT. 

Discussion

Second neoplasm as a clinical problem  
in retinoblastoma patients
Second neoplasms in survivors of hereditary retinoblastoma are 
now the chief cause their death in developed countries [3, 4]. 
Mortality related to the second cancer in patients suffering from 
the hereditary form of the RB gene mutation amounts to 17–36% 
50 years from the diagnosis of retinoblastoma, and can reach even 
up to 56% throughout a person’s lifetime [4–6]. In the USA, whe-
re a considerable number of retinoblastoma patients have been 
treated with radiotherapy, the second neoplasms are usually sar-
comas, and develop in the irradiated area, i.e. in the region of the 
base of the skull [4, 7]. In the European population, on the other 
hand, in which the use of radiotherapy was much more limited, 
a significant number of the second neoplasms involves lung and 
urinary bladder tumours [6]. There are very few papers discussing 
second cancer treatment outcomes in the latter group of patients 
[8–12]. The outcomes presented so far suggest that prognosis is 
poor for those patients, with the 10-year overall survival fluctu-
ating between 20% and 40%. The 15-year overall survival, follo-
wing second cancer treatment, is around 22% [13]. However, it is 
difficult to state beyond any doubt that it is the tumour biology, 
determined by the RB gene mutation, which is responsible for it. 
An equally probable cause might be the location of the second 
neoplasm in the region of the cranial basis, frequently encounte-
red in retinoblastoma survivors, as well as the limited therapeutic 
options, due to the earlier radio- and chemotherapy. The thesis 
appears to be supported by European studies. Rodjan and colla-
borators demonstrated that it is the possibility of a radical surgical 
procedure which is decisive as for the treatment outcome of skull 
base sarcomas in that group of patients [9]. 5-year survival in the 
patients who underwent an R0 resection was reported as 80%, as 
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compared with the 40% in the remaining groups of patients. On 
the other hand, Marees and collaborators, analysing the Dutch 
population, pointed to a considerably higher percentage of de-
aths, following second cancer treatment, amongst the irradiated 
retinoblastoma patients [5]. It is fair to assume that the reason for 
it is the location of the second neoplasms in the region of the skull 
base, which is more frequent in the irradiated group of patients. 
A source of interesting information is also the work of Fletcher 
and collaborators, looking into the second cancer morbidity in 
the British population of retinoblastoma survivors born in the 
years 1873–1950. A great majority of those patients (contrary to 
the previously mentioned studies) were treated without radiothe-
rapy. The paper presents both second cancer morbidity and mor-
tality in the population of patients suffering from the familial and 
sporadic forms of retinoblastoma. Even though second cancer 
incidence was much lower in the group of patients with the spo-
radic form of mutation, the death rate was 70% for the sporadic 
RB gene mutation carriers, and around 82% for the patients with 
the hereditary mutation. It was not determined, though, whether 
the difference was statistically significant or not.  To the best kno-
wledge of the authors of the present paper, the presented case is 
the first description of the treatment outcome of squamous cell 
carcinoma in a patient with the hereditary form of the RB gene 
mutation. In the case discussed, the second neoplasm involved 
was oesophageal cancer, i.e. the type of cancer whose prognosis is 
generally poor. The good tumour response to treatment, leading 
to complete remission, lasting for over 2 years now, might bring 
to mind the question of whether or not the good treatment out-
come is related to the RB gene mutation carrier state. As has alre-
ady been mentioned, based on the above quoted epidemiological 
studies, it is difficult to rule out such possibility once and for all. It 
would appear, on the other hand, that translation studies confirm 
the impact of the RB gene mutation on treatment outcomes.

Presence of the RB mutation and response 
to cytotoxic treatment
Lower RB gene expression in squamous cell oesophageal cancer 
was found to be related to poorer patient prognosis in two inde-
pendent studies looking into the treatment outcomes of stand-alo-
ne oesophageal cancer surgery [14, 15]. However, the interrelation-
ship was not demonstrated in the cases, where surgical treatment 

was preceded with bleomycin-based chemotherapy [16]. It brings 
to mind the conclusion that pre-operative chemotherapy improves 
prognosis in the low RB gene expression tumours. Were it so in re-
ality, it would testify to the greater chemosensitivity of those can-
cers. A number of studies devoted to other types of malignancies 
indeed appear to support the thesis. When assessing the degree 
of tumour regression upon treatment, increased chemosensitivity 
of the tumours lacking the RB gene expression has been demon-
strated for the lung [17, 18] and breast cancer [19–21], and higher 
radiosensitity has been shown for the urinary bladder carcinoma 
[22, 23]. Results of the above quoted clinical studies have been su-
pported by laboratory studies, proving that blocking the RB gene 
expression leads to an enhanced cytotoxicity of cisplatin, etopo-
side and 5-fluorouracil [24, 25], while an increased expression 
of the gene has been observed upon adriamycin exposure [26]. 
Naturally, there are also studies, in which the impact of the RB 
gene expression on patient prognosis has not been demonstrated 
[27–29], and even isolated laboratory studies which appear to be 
suggesting quite the opposite, i.e. that lack of the RB gene expres-
sion might lead to poorer response to treatment [30, 31]. There 
are numerous potential causes behind the contradictory findings. 
For certain, the retrospective nature of the quoted clinical studies 
is not without significance, as is the use of different antibodies for 
the evaluation of the RB gene expression, the possible lack of di-
rect correlation between the gene expression and the function of 
the protein produced, drawing conclusions on tumour biology on 
the basis of individual specimens, and many other inaccuracies. 
For those reasons, gene expression profiling is still applied only in 
scientific studies, and not as routine management. It seems, tho-
ugh, that without the incorporation of gene expression profiling 
into clinical practice further improvement in cancer treatment will 
be difficult to achieve. 

Summary
A case of oesophageal squamous cell carcinoma in a bilateral re-
tinoblastoma survivor has been presented. The review of theore-
tical and clinical studies in the field might suggest a correlation 
between the presence of the RB gene mutation and chemo- and 
radiosensitivity of tumour cells. 
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