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ABSTRACT
Introduction: Esophageal cancer is diagnosed 
with more than 480,000 patients per year and this 
disease became the eighth most common cancer 
worldwide. Aim: In this study, we tried to investi-
gate the role of chemoradiotherapy in decreasing 
the severity of dysphagia and increasing the quality 
of life (QOL) in patients with esophageal cancer. 
Methods: Patients were diagnosed with esophageal 
cancer, which were proven by pathological studies. 
Also, all of these patients had no primary surgeries 
for their esophageal cancer. For determining the 
cancer staging, the endoscopy, sonography, abdomi-
nal and pelvic computed tomography scans were 
assessed. Results: In this study, 81% of patients 
showed responsiveness to the chemoradiotherapy 
and their dysphagia significantly was getting im-
proved after treatment in comparison to the initial 
date (P<0.01). Also, the pain score significantly 
decreased after chemoradiotherapy. However, the 
analysis failed to show any significant difference 
between before and after treatment in 19% of pa-
tients who had high degrees of dysphagia and they 
were the candidate for surgery and stent putting. 
On the other hand, we demonstrated that there is 
no correlation between sex, age, tumor type and 
location with the recovery rate of dysphagia. In ad-
dition, we showed that none of the patients showed 
the recurrence of dysphagia during the study (1.5 
years). Conclusion: Chemoradiotherapy could be 
a novel treatment for patients with inoperable 
esophageal cancer to reduce the severity of dys-
phagia and increasing the QOL of these individuals.
Keywords: Esophageal cancer, Dysphagia, Chemo-
radiotherapy, Pathology, Surgery.

1. INTRODUCTION
Normal swallowing needs the coordination of 

various nerves, and muscles which transfers the 
food from mouth to stomach thorough esopha-
gus (1). Each of head and neck inflammations, 
surgeries, malignancies, and etc. could induce 
an abnormality in swallowing process which 
produces dysphagia especially in patients with 
head and neck cancer (2). On the other hand, 
past studies showed that dysphagia decrease 
quality of life (QOL) in patients who suffer from 
this condition (3). Also, the severity of head 
and neck cancer and their side effects includ-
ing dysphagia are important for the clinician 
to recognize its impact on patients’ QOL (4).

Esophageal cancer (EC) is diagnosed with 
more than 480,000 patients per year and this 
disease became the eighth most common can-
cer worldwide (5). The morbidity and mortality 
rate of EC is high and caused more than 400,000 
deaths per year (6). Past studies showed that the 
incidence of esophageal adenocarcinoma is ris-
ing in comparison to squamous-cell carcinoma 
that remains unchanged (7). Also it was esti-
mated that 25% of patients which were treated 
with primary surgery had a five year survival 
rates (8). The most (about 60 percent) patients 
with EC are referred to physician when surgical 
therapy is unable because of its metastasis (9, 
10). Unfortunately, due to this reason less than 5 
percent were survived after 5 years (11). In these 
patients which could not remove the tumor with 
surgical therapy, chemotherapy with or without 
radiotherapy will be the first choice to reduce the 
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side effects of EC including dysphagia, weight loss, better 
QOL, and etc. (12).

Recently, the using of neoadjuvant chemoradiotherapy 
in patients with EC has been increased in past decades. 
However, many studies showed that there is no significant 
difference between two groups (a surgical therapy only and 
a neoadjuvant chemoradiotherapy) in survival rates. On the 
other hand, some meta-analyses suggest a survival benefit 
from neoadjuvant chemoradiotherapy which could decrease 
the morbidity and mortality (13-16). Although, some ben-
efits of neoadjuvant chemoradiotherapy were investigated, 
using of chemotherapy and high dose radiation at the same 
time (without surgery in following) showed as an effective 
treatment of esophageal cancer, producing significantly 
improved results over treatment with radiation alone (17). 
As mentioned above, there are many controversies in treat-
ing method of EC.

2. AIM
In this regard, we tried to investigate the role of chemo-

radiotherapy in decreasing the severity of dysphagia and 
increasing the QOL in patients with EC.

3. METHODS
The study protocol was approved by the Institutional 

Review Board (IRB) of the Emam Hossein Hospital by Sha-
hid Beheshti University of Medical Sciences. All procedures 
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional 
and/or national research committee and with the 1964 Hel-
sinki declaration and its later amendments or comparable 
ethical standards.

Total amount of  46 patients were involved in this study 
gradually who were hospitalized in Emam Hossein Hospital 
in Tehran, Iran. All patients were newly diagnosed with EC, 
which be proven by pathological studies. Also, all of these 
patients had no primary surgeries for their EC. For deter-
mining the cancer staging, the endoscopy, sonography, 
abdominal and pelvic CT scans were assessed.

In this manuscript we use this inclusion criterion:
a) Patients should not have any primary surgery for 

their EC.
b) Patients should not be under any medications or diag-

nostic/treating proceedings including endoscopic (dilata-
tion, stent putting, and etc.).

c) Patients with more than 6 months predictive survivals 
(after chemoradiotherapy).

d) Patients should not have any additional cancers.
e) Patients should have a normal laboratory tests for 

liver, kidney, and bone marrow functions.
f) Patients with appropriate general condition for start-

ing the chemoradiotherapy.
g) Patients should not be pregnant or under breast-

feeding.
h) Patients should not have any allergic reaction to the 

medications which were used in this study (Cisplatin and 
5-Fu).

Also, we investigated the primary tests including: labo-
ratory tests (liver function, urea, creatinine, and CBC diff.), 
chest x-ray, abdominal and pelvic CT scans, and diagnostic 

endoscopy for biopsy and pathological studies.
We divided the lesions to three parts:
a) Superior 1/3= from Cricopharyngeal cartilage to 

Aortic curve.
b) Middle 1/3= from Aortic curve to the inferior pulmo-

nary vein.
c) Inferior 1/3= from the inferior pulmonary vein to the 

lower esophageal sphincter (LES).
In the next step, patients were investigated for the se-

verity of their dysphagia and their QOL based on the ques-
tionnaires. After the chemoradiotherapy, these question-
naires were filled again by patients to assess whatever the 
treatment was effective or not. These processes repeated 
every 2 weeks.

Based on prior studies, we use Cisplatin at dose of 100mg/
m2 every 21 days alone, or in combination of with 4 doses of 
5-FU (18, 19). On the other hand, we used RTOG and EORTC 
criteria for dysphagia degree which in mentioned below.

Symptoms Degree

Able to swallow solid foods without any problems 0

Able to swallow solid food with a bit tricky 1

Only able to swallow soft food or semi-solid 2

Able to swallow only watery foods or liquids 3

Inability to swallow liquids 4

The survival rate of these patients was assessed by Ka-
plan Meier methods, from diagnostic date till the last visit-
ing date or the end of the study. All data were analyzed by 
the SPSS application.

4. RESULTS
In this study, 37 individuals of total 46 were investigated 

and 9 patients excluded during the procedures because of 
treatment discontinuation, treatment intolerance, lack of 
follow-up, surgery, and etc. In this study, we divided the 
patients in two age groups including fewer than 60 and over 
60 years old. Sixty-two percent were over 60 and 38 percent 
were under 60 years old. Also, the ratio of female to male 
was 21:16 (57% of patients were male and 43% were female).

These patients also divided in two groups through their 
tumor types (squamous cell carcinoma and adenocarci-
noma). Although, patients were chosen randomly, 34 in-
dividuals had SCC (92%) and others had adenocarcinoma 
(8%). Superior endoscopic study showed that 10 patients 
(27%) had the tumor on their superior 1/3 of esophagus, 
21 patients (57%) on middle 1/3, and 6 patients (15%) on 
inferior 1/3.

Most patients while referred to this hospital had high 
EC stages or metastatic (stage 3 or 4), which indicated to 
treat with chemoradiotherapy to decrease their signs and 
symptoms. Analysis showed that 55% patients had stage 4 
and 35% had stage 3 of the EC.

Three individuals had stage 2 of dysphagia, 13 individu-
als had stage 3, 11 individuals had stage 4, and 10 individu-
als had stage 5. In Table 1, we had shown the differences 
between dysphagia staging before and after treatments. 
Twenty-one patients were on stage 2, 6 individuals were on 
stage 3, 2 individuals were on stage 4, and 2 patients were 
on stage 5 of dysphagia.
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Interestingly, 30 patients (81%) showed an appropriate 
response to the chemoradiotherapy, and got the normal 
ability to swallow. Also, these patients did not experience 
the dysphagia after the treatment till the end of this study 
or their life. However, 7 individuals (19%) did not response 
to the treatment and stent was applied for these patients.

The mean scores for the severity of dysphagia in these 
patients were 4 (according to dysphagia scoring) before 
treatment; however, after the chemoradiotherapy, the mean 
scores decrease to 1 after 24 weeks (Table 1 and Figure 1).

Imaging and laboratory studies showed that 24 individu-
als (65%) were in stage 3, 13 individuals (35%) were in stage 
4 with metastasis (CT scans showed the metastasis). In pa-
tients who had no metastasis in CT scans, endosonography 
was assessed. In this study, we showed that the mean of time 
to initial responses to the treatments was 6 weeks, and the 
maximum responses were after 8 weeks (Table 2 and Fig 2).

As mentioned in Figure 3, the maximum response was 
in primary 8 weeks, and after that time the recovery was 
not significant. Also, we divided the time recovery accord-
ing to sex and age in Figure 4 and 5. Analysis showed that 
there is not any correlation between age and recovery time 
(P=0.217) as well as sex (P=0.437).

It should be noted that all of three adenocarcinomas 
were responded to the treatment (100%), however, 27 of 34 

Stage Ore Status at maximal improvement 
(weeks)

I 0 (0) 21 (57)

II 3 (8) 5 (14)

III 13 (35) 6 (16)

IV 11 (30) 3 (8)

V 10 (27) 2 (5)

Total 37 37

Table 1. Differences between dysphagia staging before and after 
treatments

Parameter

Age Mean ± SD 63 ± 10

Median (Range) 64 (42 to 77)

Age Categories <60 14 (38)

60 + 23 (62)

Sex Male 21 (57)

Female 16 (43)

Tumor Adenocarcinoma 3 (8)

SCC 34 (92)

Location Upper 10 (27)

Middle 21 (57)

Lower 6 (16)

Stage III 24 (65)

IV 13 (35)

FU Mean ± SD 30 ± 13

Median (Range) 24 (2 to 66)

Time To response Mean ± SD 6 ± 5

Median (Range) 4 (2 to 22)

Time to Maximal 
Response Mean ± SD 8 ± 5

Median (Range) 6 (2 to 22)

Total 37

Table 2. The response to treatment and improve dysphagia during 
treatment.

    Patients (%) Response (%) OR (95% CI) P*

AgeC <60 14 (38) 13 (93) 4.6 (0.5 to 43) 0.217

60 + 23 (62) 17 (74) Ref

Sex Male 21 (57) 18 (86) 2 (0.4 to 10.6) 0.437

Female 16 (43) 12 (75) Ref

Tumor Adenocarcinoma 3 (8) 3 (100) undefine >0.99

SCC 34 (92) 27 (79) Ref

Location Upper 10 (27) 9 (90) 1.8 (0.1 to 35.4) 0.843

Middle 21 (57) 16 (76) 0.6 (0.06 to 6.8)

Lower 6 (16) 5 (83) Ref

Stage III 24 (65) 19 (79) 0.7 (0.1 to 4.7) >0.99

IV 13 (35) 11 (85) Ref

Total   37 (100) 30 (81) - -

Table 3. The response to treatment according to age, sex, tumor location and tumor stage, OR: Odds Ratio; 95% CI: 95% Confidence 
Interval, * Based on Fisher exact test
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individuals with SCC (79%) were responded to the chemo-
radiotherapy. Also, analysis failed to show any correlation 
between the tumor type and responsiveness due to the low 
number of individuals (Table 3).

Table 4 shows the mean of survival rate in patients 
which was involved in this study. Eighty-six percent of 14 
patients under 60 years old and 61% of 23 patients over 20 
years old were alive after 1.5 years in this study (Figure 6). 
The mean of survival was 40.7 weeks in group under 60 
years old and was 38.2 weeks for over 60 years old. Over 
all, the mortality rate was increased gradually according 
to sex and age (Figure 7).

In Table 5, we tried to show the degree of dysphagia 
in the patients involved in this study. The mean degree 
of dysphagia before treatment was 30.6 and 72.2 after 
treatments. Analysis showed that there is a significant 
difference between these two degrees which is showing 
that chemoradiotherapy has an impact on the dysphagia 

Patients (%) Survival AT 
24 WKS Mean survival (95% CI) Median survival 

(95% CI) HR (95% CI) P*

Age <60 14 (38) 86 40.7 (32 to 49) 50 (30 to 70) 0.6 (0.2 to 1.80) 0.36

60 + 23 (62) 61 38.2 (28 to 49) 29 (6 to 52) Ref

Sex Male 21 (57) 81 44.7 (34 to 55) 56 (28 to 84) 0.5 (0.2 to 1.4) 0.17

Female 16 (43) 68 32.3 (23 to 42) 29 (12 to 46) Ref

Tumor Adenocarcinoma 3 (8) 67 27 (17 to 37) - 0.9 (0.2 to 1.7) 0.95

SCC 34 (92) 70 40.4 (32 to 49) 50 (21 to 79) Ref

Location Upper 10 (27) 60 38 (28 to 48) - 1.8 (0.3 to 9.6) 0.80

Middle 21 (57) 76 38.2 (29 to 47) 37 (25 to 49) 1.5 (0.3 to 7.1)

Lower 6 (16) 67 46.8 (25 to 69) - Ref

Stage III 24 (65) 71 43.5 (31 to 56) 50 (20 to 80) 0.74 (0.4 to 3.7) 0.64

IV 13 (35) 69 34.3 (28 to 41 37 (21 to 53) Ref

Total 37 (100) 70 40.6 (33 to 49) 50 (22 to 78) - -

Table 4. The mean of survival rates correlated to age, sex, type and location of the tumor and the stage of disease

Pre Post P*

Dysphagia 30.6 ± 22.8 72.2 ± 20.2 <0.01

22.2 (0 to 77.8) 72.2 (33.3 to 100)

Eating 66.3 ± 11.1 37.2 ± 12.3 <0.01

66.7 (33.3 to 91.7) 33.3 (0 to 58.3)

Reflux 31.2 ± 21 28.5 ± 19.3 0.40

33.3 (0 to 66.7) 33.3 (0 to 66.7)

Pain 44.9 ± 19 28.9 ± 11.1 <0.01

55.6 (0 to 77.8) 33.3 (0 to 44.4)

Table 5. Criteria related to quality of life. Results are presented 
as Mean ± SD, Median (Range). * Based on Wilcoxon Singed-Rank 
test.
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Figure 1. The mean of dysphagia severity before and during treatment and its changes 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Initial time of maximum response to treatment during follow-up 
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Figure 2. Initial time of maximum response to treatment during follow-up 

Figure 2. Initial time of maximum response to treatment during 
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and QOL in these patients (P<0.01). Also, the swallowing 
(P<0.01), reflux (P<0.5), and pain (P<0.01) were recovered 
after treatments (Table 5).

5. DISCUSSION
In this study, we evaluated the changes of 

dysphagia, 18-month follow-up period, the av-
erage survival rate of patients with newly diag-
nosed with EC. Dysphagia changes during the 
treatment according to sex and age, tumor type 
and the location of the tumor was investigated 
separately. And the average survival of patients 
according to age, sex and type of tumor and the 
tumor was expressed.

Patients with dysphagia described a feeling 
of anger, anxiety, and disappointment, lack of 
confidence, and depression which could decrease 
their QOL. Progressive dysphagia and conse-
quently rapid weight loss occur in most patients 
in the early phase of the EC. Past studies showed 
that it is necessary for the occurrence of dyspha-
gia, esophageal diameter of about 60% involved 
by cancer. Dysphagia of solids at an early stage 
and gradually into semi-solid, materials and liquids are 
eventually happens (20).

Treatment methods of head and neck cancers usually 
involve radiotherapy, surgery, and chemoradiotherapy or 
a combination of them (21, 22). Radiotherapy to the head 
and neck could increase the risk of xerostomia, trismus, 

fibrosis of pharyngeal muscles, and pharyngeal stenosis 
(22). Studies had shown that when radiotherapy combined 
with chemotherapy (chemoradiotherapy), the severity of 
dysphagia increases and may lead to aspiration, requir-
ing prolonged gastric tube feeding (23, 24). However, in 
contrast, this study showed that chemoradiotherapy could 
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Figure 3. Swallowing recovery of patients over time 
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Figure 4. Improvement of swallowing in patients during treatment 
correlating to age over the period of follow-up

18 
 
 

 

Figure 4. Improvement of swallowing in patients during treatment correlating to age over the 
period of follow-up 

 

Figure 5. Improvement of swallowing in patients during treatment correlating to sex over the 
period of follow-up 
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Figure 7. The cumulative incidence of death in patients over time due to age (A), disease stages 
(B), and sex (C) 
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significantly decrease the severity of dysphagia after 8 
weeks. The treatment of dysphagia in patients with in-
operable EC, supportive treatments is using to reduce the 
severity of the side effects. Top of these treatments is the 
stent putting by endoscopy (25) which could decrease the 
severity of dysphagia and improve the QOL of these indi-
viduals. Although, there are some other methods such as 
bipolar electrocoagulation, they had limited indications. 
However, dysphagia recurred after stent putting and it 
needs to place multiple stents which could increase the risk 
of complications such as bleeding (26, 27). In this regard, 
the supportive chemoradiotherapy is the novel treatment 
for patients with inoperable EC with appropriate general 
condition (28).

Simon et al. showed that the tumor volume decreased 
more than 50% in 19 individuals with total 30 (63.3%) in 
imaging studies after chemoradiotherapy. Also, they found 
improvements in endoscopic studies in 20 patients (10 of 
them with totally removed tumor and other 10 individuals 
just had some lesions). In addition, they revealed that there 
is no significant difference between chemoradiotherapy and 
stent putting in improving dysphagia and also chemora-
diotherapy significantly decreased severity of dysphagia in 
patients with EC (29). In line with past study, some articles 
demonstrated that chemoradiotherapy decreased the dys-
phagia degree after a month. Also, they investigated the 
survival rates of these patients which are about one year 
survival (about 60%), two years of survival (about 40%), 
and three years of survival (about 30%) (30, 31). Also, there 
are some studies which showed the benefits of chemoradio-
therapy in decreasing the severity of dysphagia in patients 
with inoperable EC (32).

In this study, 81% of patients showed responsiveness to 
the chemoradiotherapy and their dysphagia significantly 
were getting improved after treatment in comparison to 
initial date (P<0.01). Also, the pain score significantly de-
creased after chemoradiotherapy. However, the analysis 
failed to show any significant difference between before and 
after treatment in 19% of patients who had high degrees of 
dysphagia and they were candidate for surgery and stent 
putting. On the other hand, we demonstrated that there is 
no correlation between sex, age, tumor type and location 
with the recovery rate of dysphagia. In addition, we showed 
that none of the patients showed the recurrence of dyspha-
gia during the study (1.5 year). In the final step, we dem-
onstrated that the survival rate is about 40.7 weeks which 
are not correlated to sex, age, tumor type and its location

The limitation of current study was small sample size 
because only 46 patients had inclusion criteria.

6. CONCLUSION
This study suggests that chemoradiotherapy could be a 

novel treatment for patients with inoperable EC to reduce 
the severity of dysphagia and increasing the QOL of these 
individuals. On the other hand, improvements in dyspha-
gia in these patients are not correlated to tumor type and 
location, sex, and age.

Abbreviation: EC: Esophageal cancer, QOL: quality of 
life, RTOG: Radiation Therapy Oncology Group, EORTC: 
European Organization for Research and Treatment of 

Cancer, LES: lower esophageal sphincter
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