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Background: Esophageal cancer is the eighth most common cancer in the world with high morality. Our
study provides real world data on patterns of treatment and outcome in patients with unresectable or
inoperable esophageal cancer.

Materials and Methods: This is a retrospective analysis of all consecutive esophageal cancer patients
treated with radical radiotherapy at a tertiary cancer center from January 2016 to December 2017. Data
regarding patients’ age, histology, location, pre-treatment imaging, disease stage, treatment details,
compliance and response to treatment and status at last follow-up were retrieved from their file. Continuous
and categorical variables were summarized by descriptive statistics.

Results: A total of 100 patients, mean age of 60.24 years, were included in the study. 60% of the patients
were male and upper one-third was the most common site involved. Squamous cell carcinoma was reported
in 83% of the patients. About 70% of the patients had a T3/T4 disease, 44% also had nodal metastasis.
Radiation dose ranged from 45Gy — 63Gy. 15% and 54% of the patients received neoadjuvant and
concurrent chemotherapy respectively. With a median follow-up of 7 months (range 3-58 months), 80% of
the patients were alive with 32.22% having no evidence of disease. Univariate analyses showed no
significant predictor of loco-regional control. Distant metastases and loco regional failure were seen in
32.22% and 28% of the patients respectively.

Conclusion: Our study showed that esophageal cancer is more common in elderly males. Both distant

metastases and loco regional failure continues to be a matter of concern.

© 2022 Richa Chauhan. Hosting by Science Repository.

Introduction

Esophageal cancer is the eighth most common cancer in the world, with
an estimated 604,100 new cases and the sixth leading cause of cancer-
related mortality in the world with 544,076 deaths reported as per
GLOBOCON 2020 [1]. However, there is a large geographic variation
in its epidemiology, with the age-standardized incidence rate of
esophageal cancer being 18.2/lakh and 9.4/lakh in Eastern Asia and
Southern Africa respectively and only 1.5/lakh in Central America and
Western Africa [2]. With an incidence of 63,180 cases in 2020, it is the
most common gastro-intestinal cancer in India [3]. The two most
common types of esophageal cancer are squamous cell carcinoma and
adenocarcinoma, both having different etiologies, biological
characteristics and geographic distributions [4]. Overall, esophageal

carcinoma is associated with poor survival, and a mortality rate (5.6/100
000) close to the incidence rate (6.3/100 000) [2]. The incidence and
mortality of esophageal cancer are higher in developing countries
compared to developed countries because of poor lifestyle, lack of
adequate infrastructure for early cancer diagnosis, and limited access to
standard cancer care for the general population [5, 6]. Patients in these
countries usually present with an advanced disease resulting in a 5-year
survival rate of only 15% to 25% [7, 8].

Surgery is the treatment of choice for esophageal cancers and
radiotherapy is used as an alternative local treatment for cases not
amenable to surgery, but the outcome is unsatisfactory due to poor local
control and distant metastasis [9, 10]. The addition of chemotherapy to
radiotherapy is synergistic as it not only enhances the local effects of
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radiation, but it also eliminates micro metastases and thus decreases
distant metastasis [11]. Based on the landmark Radiation Therapy
Oncology Group trial 85-01, which showed that the use of Cisplatin, 5-
FU and concurrent radiation in esophageal cancer resulted in a 5-year
survival rate of 26%, concurrent chemo radiotherapy has been used as
the standard treatment for unresectable locally advanced esophageal
cancer [12]. To further improve up on the survival rates, different
chemotherapy and targeted therapy agents have been tried in
combination with radiotherapy in various phase Il and 111 trials [13].

As aresult, there are anumber of treatment options available for the non-
surgical treatment of esophageal cancer. Patients especially those from
low socio-economic strata present with long standing dysphagia
resulting in weight loss and poor general condition, which preclude them
from receiving the standard protocol of chemo radiotherapy. Besides,
there are limited data regarding real-world clinical practice in the field
of esophageal cancer from our part of the world. So, we conducted this
study with an aim to provide real world data on treatment and outcome
in patients with esophageal cancer.

Materials and Methods
| Study Population

A total of 128 patients of esophageal cancer who were treated in the
department of Radiotherapy, Mahavir Cancer Sansthan, Patna from 1%
January 2016 to 31% December 2017 were evaluated for this study. Given
the retrospective nature of the study, approval from the Institutional
Ethics Committee was not required as a part of our institutional protocol,
and the need for obtaining written informed consent was also waived.
The inclusion criteria included patients with histologically confirmed
unresectable or inoperable esophageal squamous cell carcinoma or
adenocarcinoma who underwent radiotherapy or concurrent chemo
radiotherapy with a radical intent. Patients were defined as unresectable
when they had T4 disease, extensive and bulky nodes or high cervical
localization. Inoperable cases were patients who were either medically
unfit or refused surgery. Patients were excluded from the study if they
had metastatic disease, poor performance status which precluded radical
treatment and those with other histology (Figure 1).
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Total Number of Esophageal cancer patients treated with
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———
l Poor general condition making them unfit for radical radiotherapy (n = 6)
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chemotherapy evaluated in the study
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Figure 1: Flowchart.
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11 Data Collection

Data regarding patients’ age, histology, location, pre-treatment imaging,
stage, treatment, compliance, response and status at last follow-up were
retrieved from their file. The histological subtypes and grades were
assigned as per WHO classification. Anatomical location was defined as
upper-third (15-25 cm from the incisors), middle-third (>25-30 cm), and
lower-third cancer (>30 cm). The cancer stage was defined according to
the 7th edition of American Joint Committee on Cancer (AJCC) TNM
staging system. The staging was based on findings from barium swallow,
endoscopy, chest x-ray, ultrasonography of abdomen, computed
tomography, and positron emission tomography, as available.
Radiotherapy was delivered on linear accelerators using three-
dimensional conformal radiotherapy (3DCRT) or intensity modulated
radiotherapy (IMRT) technique as per RTOG guidelines. Radiotherapy
was given to a dose of 50.4Gy/28# to 63 Gy/35# @ 1.8 Gy per fraction
for 5.5 to 7 weeks. Concurrent weekly chemotherapy consisted of either
single agent Cisplatin (40mg/m? or a combination of paclitaxel (50
mg/m2) and carboplatin (AUC 2) for five to seven cycles.

111 Follow-up

After treatment completion, patients were evaluated at 6 to 8 weeks for
the first follow-up, then at 3-month intervals for 1% year, then every 6
months up to 3 year. A detailed clinical and physical evaluation was
done on every follow-up. CECT scans were advised every 6 months for
3 years and annually thereafter. Other studies, such as endoscopy and
PET scan, were done as clinically indicated.

IV Treatment Response

Patients with no clinical evidence of disease and normal imaging at their
last follow-up or 3 years after their diagnosis were classified as loco
regionally controlled (LRC). Patients who had persistent or worsening
of symptoms and showed disease on imaging and/or endoscopy at first
follow-up were classified as having residual disease (RES). Patients
having an initial complete response to treatment but developing
recurrence at the site of the primary tumor and/or at the site or regional
lymph nodes was classified as loco regional failure (LRF). Histological
confirmation was done whenever feasible and in all cases with
suspicious finding on CECT, PET-CT or endoscopic examination.
Patients showing metastases to non-regional lymph nodes, distant organs
with or without loco regional disease were classified as distant
metastases (DM).

V Statistical Analysis

All the relevant data was entered in Microsoft excel sheet. The disease
status of the patients was entered until death, local recurrence, or their
last follow up. Continuous and categorical variables were summarized
by descriptive statistics. Continuous data was analysed in terms of range,
mean with standard deviation and median with inter quartile range.
Categorical data was expressed in percentage for comparison. Univariate
and multivariate analyses were done using Medcalc and Graph Pad
Prism 9.0 software. A p-value less than 0.05 were considered significant.
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Results

A total of 100 esophageal cancer patients were included in the study. The
mean age of the patient was 60.24 + 11.45 year (range 29 — 85yrs). Sixty
percent of the patients were male with a male to female ratio of 1.5:1.
Upper one-third of esophagus was the most common site affected
followed by lower and middle third in 40%, 36% and 24% of the cases
respectively. Squamous cell carcinoma was the predominant histology,
reported in 83% of cases with adenocarcinoma in remaining 17%.

Pre-treatment imaging consisted of CECT scan in 59% and PET-CT in
17% of the patients. T and N staging was available for 76% of these
patients with 69% showing T3/4 and 7% had T1/2 stage. Further, 44%
of the patients had nodal metastasis on imaging (Table 1).

Table 1: Showing baseline characteristics of the patient cohort.

Parameter Number (%)
Age
Range 29— 85 years
Mean + S.D 60.24 +£11.45
Median (IQR) 62 (18)
Sex
Male 60 (60%)
Female 40 (40%)
Ratio 1:5
Site
Upper 40 (40%)
Middle 24 (24%)
Lower 36 (36%)
Histology
Squamous cell carcinoma 83 (83%)
Adenocarcinoma 17 (17%)
Grade
1 26 (26%)
2 54 (54%)
3 11 (11%)
Unknown 9 (9%)
Imaging
CECT 59 (59%)
PET-CT 17 (17%)
Others 24 (24%)
T status
T1-2 7 (7%)
T3-4 69 (69%)
Unknown 24 (24%)
N status
NO 32 (32%)
N+ 44 (44%)
Unknown 24 (24%)

CECT: Contrast Enhanced Computed Tomography; PET-CT: Positron
Emission Tomography.

Regarding treatment, 15% of the patients received Neoadjuvant

chemotherapy before radiotherapy. The most common regimen used was
3 weekly Paclitaxel and Carboplatin (PC) followed by 5-FU with
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Cisplatin and 5-FU, Docetaxel and Cisplatin (DCF) in 11, 3 and 1 patient
respectively. Fifty four percent of the patients received concurrent
chemotherapy with radiation. The most common drug used was weekly
Cisplatin in 33%, followed by weekly Paclitaxel and Carboplatin in 21%
of the patients. 76% of patients received radiation by 3DCRT technique

Table 2: Showing treatment pattern and compliance of the patient cohort.

and remaining 24% by IMRT technique. The radiation dose ranged from
45Gy to 63Gy, with a median dose of 59.4Gy. 90% of the patients
completed their planned radiotherapy protocol, while 10% defaulted
during radiation because of toxicities, worsening of symptoms or
personal reasons (Table 2).

Parameter Number (%)
(N =100)
Neoadjuvant Chemotherapy 15 (15%)
Paclitaxel + Carboplatin 11 (11%)
Others 04 (4%)
Concurrent Chemotherapy 54 (54%)
Cisplatin 33 (33%)
Paclitaxel + Carboplatin 21 (21%)
Radiation Technique
3DCRT 76 (76%)
IMRT 24 (24%)
Radiation Dose
Range 45-63Gy
Mean + S.D 57.84 £5.72
Median (IQR) 59.4Gy (10.8)
504Gy 25 (25%)
> 50.4Gy 75 (75%)
Treatment Compliance
Completed 90 (90%)
Defaulted 10 (10%)

3DCRT: 3-Dimensional Conformal Radiotherapy Technique; IMRT: Intensity Modulated Radiotherapy Technique.

Among 90 patients who completed their planned radiotherapy, 5 patients
had no follow-up. After a mean follow up of 10.98 months (range 3 -58
months, median FU 7 months), a total of 72 patients (80%) were alive
with 29 (32.22%) of them having no evidence of disease. A univariate
analysis of variables showed no significant predictors of loco-regional

Table 3: Univariate analysis for variables associated with loco-regional control.

control (Table 3). Results of the multiple linear regression showed (F(1,
83) =2.33, p =.131, R2 = 0.03, R2adj = 0.02) indicating that there was
a very weak collective non-significant effect of age, gender, site,
histology, technique and dose of radiation and loco-regional control in
our patients.

Parameters Number LRC Univariate Analysis

(N=85) YES (N=29) NO Odd’s ratio (95% ClI) p-value
(N=56)

Age (years)

<65 55 (64.70%) 20 (36.36%) 35 (63.63%) Reference

> 65 30 9 21 0.75 (0.288 to 1.948) 0.554
(35.29%) (30%) (70%)

Sex

Male 53 (62.35%) 20 (37.73%) 33 (62.26%) Reference

Female 32 9 23 0.64 (0.249 to 1.669) 0.366
(37.64%) (28.12%) (71.87%)

Technique

3DCRT 65 21 44 Reference
(76.47%) (32.30%) (67.69%)

IMRT 20 8 12 1.39 (0.496 to 3.931) 0.526
(23.52%) (409%) (60%)

Site

Upper 34 14 20 (58.82%) Reference
(40%) (41.17%)
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Middle 19 7 12 0.83 (0.262 to 2.646) 0.757
(22.35%) (36.84%) (63.15%)
Lower 32 8 24 0.47 (0.166 to 1.363) 0.166
(37.64%) (25%) (75%)
Histology
Squamous cell carcinoma 68 (80%) 25 43 Reference
(36.76%)
Adenocarcinoma 17 (20%) 4 13 0.52 (0.155 to 1.800) 0.308
(23.52%)
Imaging
CECT 43 (50.58%) 15 28 Reference
(34.88%)
PET 9 4 5 1.49 (0.347 to 6.409) 0.589
(10.58%) (44.44%)
Others 33 10 23 0.81 (0.307 to 2.144) 0.673
(38.82%) (30.30%)
T status
T1-2 4 (4.70%) 3 1 Reference
(75%) (25%)
T3-4 51(60%) 18 33 0.18 (0.017 to 1.878) 0.152
(35.29%) (64.70%)
Unknown 30 (35.29%) 8 22 0.12 (0.011 to 1.340) 0.085
(26.66%) (73.33%)
N status
NO 24 (28.23%) 7 17 Reference
(29.16%) (70.83%)
N+ 29 11 18 1.48 (0.466 to 4.717) 0.503
(34.11%) (37.93%) (62.06%)
Unknown 32 11 21 1.27 (0.405 to 3.990) 0.679
(37.64%) (34.37%) (65.65%)
Chemotherapy
NACT 12 (14.11%) 3 9 Reference
(25%) (75%)
Con. Cisplatin 33 11 22 1.50 (0.336 to 6.680) 0.594
(38.82%) (33.33%) (66.66%)
Con Cisplatin & Taxane 19 5 14 1.07 (0.204 to 5.625) 0.935
(22.35%) (26.31%) (73.68%)
Radiation Dose
504Gy 20 (23.52%) 5 (25%) 15 (75%) Reference
> 504Gy 65 24 41 1.75 (0.567 to 5.439) 0.329
(76.47%) (36.92%) (63.07%)

3DCRT: 3-Dimensional Conformal Radiotherapy Technique; IMRT: Intensity Modulated Radiotherapy Technique; NACT: Neoadjuvant Chemotherapy.

Loco-regional failure was seen in 19 (21.11%) patients, while 5 (5.55%) died, 10 (11.11%) had distant metastases, 2 (2.22%) had complications
of them had a residual disease. Further, 19 (21.11%) of the patients were and 1(1.11%) had a loco regional failure with tracheo-esophageal fistula
alive but with distant metastases. Out of 13 (14.44%) patients who had (Table 4).

Table 4: Showing treatment outcome of the patient cohort.

Parameter Number (%)
(N =90)
No Follow-up 5 (5.55%)
Disease status
LRC 29 (32.22%)
RES 5 (5.55%)
LRF 19 (21.11%)

Int J Cancer Sci Ther doi:10.31487/j.1JCST.2022.04.09 Volume 4(4): 5-10
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DM 19 (21.11%)

Dead 13 (14.44%)
LRF 1(1.11%)

DM 10 (11.11%)
Complications 2 (2.22%)

LFU: Last Follow-Up; LRC: Loco Regionally Controlled; RES: Residual disease; LRF: Loco Regional Failure; DM: Distant Metastases.

A subset analysis of patients with distant metastases showed liver to be
the most common site of metastases followed by lung, bone, brain, and
non-regional lymph nodes in 10(11.11%), 8(8.88%), 7 (7.77%),
2(2.22%), 2(2.22%) patients respectively. One patient had bilateral
ovarian metastases, and another showed multiple metastatic

Table 5: Showing sites of distant metastases of the patient cohort.

subcutaneous nodules over upper back. Three patients with lung
metastases also had pleural effusion. One patient had both liver and lung
metastases, whereas the patient with ovarian metastases had bone
metastases (Table 5).

Site Number (%)
(N =90)

Liver 10 (11.11%)
Lung 8 (8.88%)
Bone 7 (7.77%)
Brain 2 (2.22%)
Supra clavicular lymph node 2 (2.22%)
Ovary 1(1.11%)
Sub cutaneous nodules 1(1.11%)

Discussion

In this study, we retrospectively analysed the clinical characteristics,
treatment and outcome in patients with unresectable or inoperable
esophageal cancer. The mean age of our patient cohort was 60.24 years
with a male to female ratio of 1.5:1. Population based data reveal
esophageal cancer to be a disease of the elderly with the peak of
incidence in the sixth decade of life [14]. The mean age of patients
suffering from esophageal cancer in Asian countries has been reported
to be in range of 51-60 years [15]. Further, esophageal carcinoma has a
predilection towards males, affecting males 2-4 times more frequently
as compared to females worldwide [16]. Chokshi et al. in their analysis
of esophageal cancer in India reported a mean age of 54.83 years (range
25-89 years) with a male to female ratio of 1.67:1 [17]. Another study
from north-west India showed a mean age of 54.1 years and a male to
female ratio of 1.15:1 [15]. The reason for higher prevalence in females
in India than that reported in studies from Western population needs to
be identified. A study from Punjab found poor nourishment and
consumption of hot beverages to be linked to SCC carcinogenesis among
female patients [18].

Our study showed upper esophagus as the most common site. This
finding is in contrast with that of other study from western India where
the most common location was mid esophagus [17]. However, a recent
study from eastern India reported upper esophagus to be the most
common site seen in 47.2% of the patients [19]. Similar to our finding,
various Indian studies have reported Squamous cell carcinoma to be
present in about 80% of all cases of esophageal cancer [20].

CECT scan was the most common imaging used in our patients. Only

17% underwent PET-CT and none had endoscopic ultrasound (EUS) as
a pre-treatment staging modality. EUS helps to delineate the layers of
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esophagus and is considered superior to CECT scan in regard to loco
regional staging of cancer [21]. However, EUS has its own limitations
and may not be feasible in obstructive growths [22]. In the Indian setting,
because of the advanced nature of disease at presentation and limited
availability, the routine use of EUS is debatable [20]. Positron emission
tomography provides additional staging information, especially when
combined with a CT and is the best modality for detecting distant
metastasis [23]. A recent study from TMH, Mumbai, evaluating the role
of PET-CT in esophageal cancer patients reported detection of
unsuspected metastatic disease in 16% patients [24]. However, the cost,
availability, and the high false-positive rate due to infections such as
tuberculosis are the practical difficulties in routine use of PET-CT in
most cancer centers of our country [25]. Therefore, a CECT scan of the
thorax and upper abdomen is widely accepted as the preferred modality
of staging for cancer of the esophagus in the Indian setting.

In our study, concurrent chemoradiotherapy was the most common
treatment modality used. Definitive concurrent chemoradiotherapy has
been recommended as the standard non- surgical treatment for patients
with esophageal cancer. Based on the landmark RTOG 85-01 ftrial,
Cisplatin and 5-FU along with radiation has remained the standard
protocol for years. The above trial reported a 5-year survival rate of only
26% with a median survival of 14 months and grade 3-4 adverse
reactions in 46% of the patients. Besides, this protocol uses continuous
infusion of 5-FU for 4 days which requires admission causing logistic
issues for the patients [12]. To further improve on the results and
decrease the toxicities several chemotherapy combinations have been
used concurrently with radiation therapy. These include trials combining
radiation with paclitaxel and cisplatin, 5-FU and oxaliplatin, irinotecan
and cisplatin, docetaxel cisplatin and 5-fluorouracil, Cisplatin and
capecitabine, cetuximab with cisplatin and capecitabine [26-31]. The
CROSS trial used a novel regimen of weekly paclitaxel and carboplatin
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concurrently with RT as a neo-adjuvant therapy followed by surgery and
reported an unprecedented median overall survival of over 4 years [32].
Since then, several oncologists have successfully explored the use of this
regimen in the definitive chemo radiation. A study by Noronha et al. in
Indian patients showed that concurrent chemo radiotherapy with weekly
paclitaxel and carboplatin is well tolerated in Indian patients [33].

In our study, about one-third of the patients received radiation with
concurrent single agent cisplatin. Use of weekly Cisplatin as
radiosensitizer is a well-established drug incorporating concurrent
chemotherapy in radical treatment of squamous cell carcinoma of cervix
and head and neck cancers [34, 35]. Because of the ease of
administration and better treatment compliance, weekly Cisplatin has
also been used in definitive chemo radiation for esophageal cancer
patients [36]. Ahmed et al. reported a median OS of 15.2 months and 2-
year OS of 42.6% in esophageal cancer patients treated with concurrent
weekly cisplatin and radiation which was similar to that reported in the
FFCD 9102 and Cisplatin-5 FU arm of Prodige5/Accord17 [27, 37-38].
The study using single agent cisplatin also had a lower incidence of grade
3 or higher toxicities and all were hematological. Li et al. in their
multicenter retrospective analysis comparing the therapeutic effects of
single-agent and double-agent concurrent chemo radiotherapy in patients
with unresectable esophageal squamous cell carcinoma suggested that
single therapy is not inferior to dual therapy especially in the elderly
patients [39].

Another protocol used to improve on the survival of esophageal cancer
patients is neo adjuvant chemotherapy before starting chemoradiation.
The underlying rationale is to reduce the bulk of primary tumor and
control distant micro metastases. Induction with DCF followed by
concurrent chemoradiation using carboplatin has been reported to have
a CR rate of 16 % and median OS of 10.8 months in a trial by Chiarion-
Sileni et al[40]. The phase Il COSMOS trial conducted by Yokota et al.
combining induction chemotherapy using DCF followed by radical
CRT, and conversion surgery, when feasible, reported promising results
with a 3-year OS of 46.6% at a median follow-up of 39.3 months in
locally advanced unresectable esophageal cancer [41]. Based on this
result, the JCOG has started a phase I1 trial (JCOG1510) investigating
the efficacy of induction chemotherapy using DCF followed by
conversion surgery and/or radical CRT in patients with locally advanced
unresectable esophageal cancer [42]. Though efficient, DCF protocol
has been associated with considerable toxicities. Further, neoadjuvant
treatment with carboplatin and paclitaxel-based chemotherapy produced
a 27.9% pathologic complete response rate in patients with resectable
esophageal cancer, according to results of the NEOSCOPE trial [43].
Most of the patients in our study received Paclitaxel and Caboplatin in
the neo adjuvant setting keeping in view good response to doublet
chemotherapy and a higher toxicity and cost associated with the triplet
regimen.

However, till date the long-term results of definitive chemo radiation
with or without induction chemotherapy show poor survival and multiple
new treatment strategies are being tried. As a result, the standard practice
of concurrent chemo radiation in carcinoma esophagus varies
substantially throughout the world and even in our country. Besides, a
considerable number of patients undergo a single modality of treatment
as seen inour study because of the fear that multimodality treatment may

Int J Cancer Sci Ther doi:10.31487/j.1JCST.2022.04.09

not be tolerated by the generally frail patients with esophageal cancer
and also because of their advanced age at diagnosis with inadequate
nutritional support. Similar to our study, a meta-analysis by Zhu et al. of
concurrent chemo radiotherapy for advanced esophageal cancer showed
that 46% of the patients received only radiotherapy. The overall response
rate was 93.4% for concurrent chemo radiotherapy and 83.7% for
radiotherapy alone (P= 0.05). However, CCRT arm showed a better 3-
year and 5-year survival with an increased incidence of acute toxicities

[9].

Another important issue in the non-surgical treatment of esophageal
cancer is the dose of radiotherapy. On the basis of results from RTOG
94-05, 50.4Gy has been accepted as standard dose in western countries
and also recommended by NCCN guideline in both neo-adjuvant and
radical setting [44, 45]. Based on the theory of radiation biology, 50.4Gy
is inadequate to control a gross tumor lesion and a dose of 60Gy to
100Gy is required to control and cure a gross solid tumor [46]. Further,
with the clinical application of more precise radiation techniques such as
IMRT, interpretation about the results of RTOG 94-05 should be
different. A pooled analysis from Song et al. showed that a higher
radiation dose could improve clinical outcomes without significantly
increasing radiation-related toxicities [47]. On this basis, aradiation dose
of 60 to 66Gy is used in many Asian countries including Japan [48]. In
our study, 25% of the patients received a radiation dose of 50.4Gy and
remaining 75% received radiation dose more than 50.4Gy with a median
dose of 59.4Gy. A radiation dose of more than 50.4Gy was well tolerated
as 90% of our patients completed the planned radiation protocol.
Another reason for the use of high median dose of radiation in our study
was the large number of patients with upper esophageal cancer. It is
believed that the biological behaviour of upper esophageal cancer differs
from those at the mid and lower esophagus, because they are mostly
squamous-cell histology with local invasiveness and less prone to distant
metastasis, and that they should be treated like head and neck cancer.
Wang et al. analysed the treatment and outcome of patients with cervical
and upper thoracic esophageal cancer and found that radiation dose was
the only independent factor associated with improved local control and
overall survival. They concluded that OS and DFS were significantly
higher in patients who had received a radiation dose of greater than or
equal to 50Gy than in those who had received a dose of less than 50Gy
[49].

The survival rate of 32.22% at the end of 3 years seen in our study is
similar to that reported in literature. Various studies have shown a 3-year
survival rate of 20% to 45% in esophageal cancer treated with concurrent
chemo radiation [13]. An Indian study on clinical outcome in definitive
concurrent chemo radiation with weekly paclitaxel and carboplatin for
locally advanced esophageal cancer reported 1-year, 2-year, and 3-year
survivals of 70%, 47%, and 39%, respectively [33]. Our study showed
distant metastases as the most common site of failure followed closely
by loco regional recurrence. This is in contrast to most of the studies
which have shown loco regional failure as the most common site of
treatment failure [50]. This could be because of the fact that baseline
PET-CT and CECT scan was available in only 17% and 59% of patients
respectively. So, there are chances that asymptomatic distant metastases
present at the time of diagnosis were missed. Another reason could be
the use of chemotherapy either in neo-adjuvant or concurrent form in
only 56% of our patients. Liver was the most common site of distant
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metastases seen in our study followed by lung, bone and brain. The
pattern reported is similar to that seen in the study by Wu et al. analysing
pattern of distant metastases in patients with de novo stage IV
esophageal cancer at diagnosis identified using the Surveillance,
Epidemiology, and End Results database [51].

Before we conclude, it is important to describe the limitations of this
study. Being a retrospective analysis, only documented details were
available for evaluation. Being a single center study, the sample size was
small and heterogeneous. Because of non-availability of PET-CT scan
and even CECT scan in few patients, the staging was inadequate in few
patients. The patients were treated with a varied combination of
chemotherapy and radiation dose. The heterogeneous study population
resulted in small sample size for univariate and multivariate subset
analyses for any significant predictive factor of loco regional control in
esophageal cancer patients treated with radiation with or without
chemotherapy. Nonetheless, this real-world data will surely bring
forward the issues and outcomes of esophageal cancer patients treated
outside clinical trials and may help in designing new studies.

Conclusion

The study showed that squamous cell carcinoma remains the
predominant histology in our population with upper esophagus as the
most common location. Esophageal cancer continues to be a disease of
the elderly. Inadequate nutritional support and presence of co
morbidities remains a hindrance for a uniform treatment protocol using
concurrent chemo radiation. Both distant metastases and loco regional
failure continues to be a matter of concern. Routine use of new imaging
modalities like PET-CT scan must be done for adequate staging of these
patients to rule out distant metastases at the time of diagnosis. Further
improvement in local control must be evaluated by either radiation dose
escalation or novel combinations with chemotherapy and
immunotherapy in large, multi-centric trial settings.

Ethical Approval

Given the retrospective nature of the study, approval from the
Institutional Ethics Committee was not required as a part of institutional
protocol of Mahavir Cancer Sansthan, Patna.

Informed Consent

The need for obtaining written informed consent was waived.
Conflicts of Interest

None.

Funding

None.

Author Contributions

RC conceptualized and designed the study and contributed to data
collection, data analysis and drafted the original manuscript. VT

Int J Cancer Sci Ther doi:10.31487/j.1JCST.2022.04.09

contributed to data analysis, review and editing the manuscript. RR and
US contributed to manuscript editing and revisions.

Data Availability

All data generated or analysed during this study are included in this
article.

REFERENCES

1. Ferlay J, Colombet M, Soerjomataram I, Parkin DM, Pifieros M et al.
(2021) Cancer statistics for the year 2020: An overview. Int J Cancer
149: 778-789. [Crossref]

2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram | et al.
(2021) Global cancer statistics 2020: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin 71: 209-249. [Crossref]

3. World Health Organization International Agency for Research on
Cancer (IARC) GLOBOCAN 2012: estimated cancer incidence,
mortality and prevalence worldwide in 2020.

4. Jain S, Dhingra S (2017) Pathology of esophageal cancer and Barrett's
esophagus. Ann Cardiothorac Surg 6: 99-109. [Crossref]

5. Nikfarjam Z, Massoudi T, Salehi M, Salehi M, Khoshroo F (2014)
Demographic survey of four thousand patients with 10 common
cancers in North Eastern Iran over the past three decades. Asian Pac J
Cancer Prev 15: 10193-10198. [Crossref]

6. Cheng ML, Zhang L, Borok M, Chokunonga E, Dzamamala C et al.
(2015) The incidence of oesophageal cancer in Eastern Africa:
identification of a new geographic hot spot? Cancer Epidemiol 39: 143-
149. [Crossref]

7. Pennathur A, Gibson MK, Jobe BA, Luketich JD (2013) Oesophageal
carcinoma. Lancet 381: 400-412. [Crossref]

8.  Enzinger PC, Mayer RJ (2003) Esophageal cancer. N Engl J Med 349:
2241-2252. [Crossref]

9.  ZhulLL, YuanL,WangH, YelL,YaoGY etal.(2015) A Meta-Analysis
of Concurrent Chemoradiotherapy for Advanced Esophageal Cancer.
PL0S One 10: €0128616. [Crossref]

10. Wong RK, Malthaner RA, Zuraw L, Rumble RB, Cancer Care Ontario
Practice Guidelines Initiative Gastrointestinal Cancer Disease Site
Group (2003) Combined modality radiotherapy and chemotherapy in
nonsurgical management of localized carcinoma of the esophagus: a
practice guideline. Int J Radiat Oncol Biol Phys 55: 930-942. [Crossref]

11.  Welsh J, Amini A, Likhacheva A, Erasmus JJ, Gomez D et al. (2011)
Update: modern approaches to the treatment of localized esophageal
cancer. Curr Oncol Rep 13: 157-167. [Crossref]

12.  CooperJS, Guo MD, Herskovic A, Macdonald JS, Martenson JA Jr et
al. (1999) Chemoradiotherapy of locally advanced esophageal cancer:
long-term follow-up of a prospective randomized trial (RTOG 85-01).
Radiation Therapy Oncology Group. JAMA 281: 1623-1627. [Crossref]

13. Sasaki Y, Kato K (2016) Chemoradiotherapy for esophageal squamous
cell cancer. Jpn J Clin Oncol 46: 805-810. [Crossref]

14. Okada E, Nakamura K, Ukawa S, Hirata M, Nagai A et al. (2017)
Demographic and lifestyle factors and survival among patients with
esophageal and gastric cancer: The BioBank Japan Project. J Epidemiol
27: S29-S35. [Crossref]

Volume 4(4): 8-10


https://pubmed.ncbi.nlm.nih.gov/33818764/
https://pubmed.ncbi.nlm.nih.gov/33538338/
https://pubmed.ncbi.nlm.nih.gov/28446998/
https://pubmed.ncbi.nlm.nih.gov/25556447/
https://pubmed.ncbi.nlm.nih.gov/25662402/
https://pubmed.ncbi.nlm.nih.gov/23374478/
https://pubmed.ncbi.nlm.nih.gov/14657432/
https://pubmed.ncbi.nlm.nih.gov/26046353/
https://pubmed.ncbi.nlm.nih.gov/12605971/
https://pubmed.ncbi.nlm.nih.gov/21365188/
https://pubmed.ncbi.nlm.nih.gov/10235156/
https://pubmed.ncbi.nlm.nih.gov/27380810/
https://pubmed.ncbi.nlm.nih.gov/28190659/

Radiotherapy and Outcome in Esophageal Cancer

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Kapoor A, Kumar V, Singhal MK, Nirban RK, Beniwal SK et al.
(2015) Sociodemographic Parameters of Esophageal Cancer in
Northwest India: A Regional Cancer Center Experience of 10 Years.
Indian J Community Med 40: 264-267. [Crossref]

Mathieu LN, Kanarek NF, Tsai HL, Rudin CM, Brock MV (2014) Age
and sex differences in the incidence of esophageal adenocarcinoma:
results from the Surveillance, Epidemiology, and End Results (SEER)
Registry (1973-2008). Dis Esophagus 27: 757-763. [Crossref]

Choksi D, Kolhe KM, Ingle M, Rathi C, Khairnar H et al. (2020)
Esophageal carcinoma: An epidemiological analysis and study of the
time trends over the last 20 years from a single center in India. J Family
Med Prim Care 9: 1695-1699. [Crossref]

Das KC, Singh S, Pawar G, Masih R, Raju N (2015) Risk factors
analysis of squamous cell carcinoma (SCC) esophagus in North Indian
females in tertiary care hospital: A case-control study. Int J Recent Sci
Res 6: 4661-4664.

Bhattacharyya T, Harilal V, Sashidharan R, Mallick I, Arunsingh M et
al. (2021) Real-world results of definitive chemoradiation in carcinoma
oesophagus: can SCOPEL results be replicated outside trial setting?
Ecancermedicalscience 15: 1280. [Crossref]

Samarasam | (2017) Esophageal cancer in India: Current status and
future perspectives. Int J Adv Med Health Res 4: 5-10.

Mariette C, Balon JM, Maunoury V, Taillier G, Seuningen IV et al.
(2003) Value of endoscopic ultrasonography as a predictor of long-term
survival in oesophageal carcinoma. Br J Surg 90: 1367-1372.
[Crossref]

Krill T, Baliss M, Roark R, Sydor M, Samuel R et al. (2019) Accuracy
of endoscopic ultrasound in esophageal cancer staging. J Thorac Dis
11: S1602-S1609. [Crossref]

Bruzzi JF, Munden RF, Truong MT, Marom EM, Sabloff BS et al.
(2007) PET/CT of esophageal cancer: its role in clinical management.
Radiographics 27: 1635-1652. [Crossref]

Purandare NC, Pramesh CS, Karimundackal G, Jiwnani S, Agrawal A
et al. (2014) Incremental value of 18F-FDG PET/CT in therapeutic
decision-making of potentially curable esophageal adenocarcinoma.
Nucl Med Commun 35: 864-869. [Crossref]

Karaosmanoglu AD, Blake MA (2012) Applications of PET-CT in
patients with esophageal cancer. Diagn Interv Radiol 18: 171-182.
[Crossref]

van Meerten E, Muller K, Tilanus HW, Siersema PD, Eijkenboom
WMH et al. (2006) Neoadjuvant concurrent chemoradiation with
weekly paclitaxel and carboplatin for patients with oesophageal cancer:
aphase Il study. Br J Cancer 94: 1389-1394. [Crossref]

Conroy T, Galais MP, Raoul JL, Bouché O, Gourgou Bourgade S et al.
(2014) Fédération Francophone de Cancérologie Digestive and
UNICANCER-GI  Group. Definitive chemoradiotherapy with
FOLFOX versus fluorouracil and cisplatin in patients with oesophageal
cancer (PRODIGE5/ACCORD17): final results of arandomised, phase
2/3 trial. Lancet Oncol 15: 305-314. [Crossref]

Higuchi K, Komori S, Tanabe S, Katada C, Azuma M et al. (2014)
Definitive chemoradiation therapy with docetaxel, cisplatin, and 5-
fluorouracil (DCF-R) in advanced esophageal cancer: a phase 2 trial
(KDOG 0501-P2). Int J Radiat Oncol Biol Phys 89: 872-879. [Crossref]
Safran H, Suntharalingam M, Dipetrillo T, Ng T, Doyle LA et al. (2008)
Cetuximab with concurrent chemoradiation for esophagogastric
cancer: assessment of toxicity. Int J Radiat Oncol Biol Phys 70: 391-
395. [Crossref]

Int J Cancer Sci Ther doi:10.31487/j.1JCST.2022.04.09

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Ruppert BN, Watkins JM, Shirai K, Wahlquist AE, Garrett Mayer E et
al. (2010) Cisplatin/Irinotecan versus carboplatin/paclitaxel as
definitive chemoradiotherapy for locoregionally advanced esophageal
cancer. Am J Clin Oncol 33: 346-352. [Crossref]

Xing L, Liang Y, Zhang J, Wu P, Xu D et al. (2014) Definitive
chemoradiotherapy with capecitabine and cisplatin for elder patients
with locally advanced squamous cell esophageal cancer. J Cancer Res
Clin Oncol 140: 867-872. [Crossref]

van Hagen P, Hulshof MC, van Lanschot JJ, Steyerberg EW, van Berge
Henegouwen MI et al. (2012) Preoperative chemoradiotherapy for
esophageal or junctional cancer. N Engl J Med 366: 2074-2084.
[Crossref]

Noronha V, Prabhash K, Joshi A, Patil VM, Talole S et al. (2016)
Clinical Outcome in Definitive Concurrent Chemoradiation With
Weekly Paclitaxel and Carboplatin for Locally Advanced Esophageal
and Junctional Cancer. Oncol Res 23: 183-195. [Crossref]

Szturz P, Wouters K, Kiyota N, Tahara M, Prabhash K et al. (2017)
Weekly Low-Dose Versus Three-Weekly High-Dose Cisplatin for
Concurrent Chemoradiation in Locoregionally Advanced Non-
Nasopharyngeal Head and Neck Cancer: A Systematic Review and
Meta-Analysis of Aggregate Data. Oncologist 22: 1056-1066.
[Crossref]

Shrivastava S, Mahantshetty U, Engineer R, Chopra S, Hawaldar R et
al. (2018) Cisplatin Chemoradiotherapy vs Radiotherapy in FIGO
Stage 11IB Squamous Cell Carcinoma of the Uterine Cervix: A
Randomized Clinical Trial. JAMA Oncol 4: 506-513. [Crossref]
Kumar S, Dimri K, Khurana R, Rastogi N, Das KJ et al. (2007) A
randomised trial of radiotherapy compared with cisplatin chemo-
radiotherapy in patients with unresectable squamous cell cancer of the
esophagus. Radiother Oncol 83: 139-147. [Crossref]

Imtiaz A, Sachin K, Rohan B, Durga S, Kumar V et al. (2017) P-
062Concurrent weekly cisplatin and radiation in squamous cell
carcinoma esophagus: A simplistic approach. Ann Oncol 28.
Bonnetain F, Bouché O, Michel P, Mariette C, Conroy T et al. (2006)
A comparative longitudinal quality of life study using the Spitzer
quality of life index in a randomized multicenter phase 11l trial (FFCD
9102): chemoradiation followed by surgery compared with
chemoradiation alone in locally advanced squamous resectable thoracic
esophageal cancer. Ann Oncol 17: 827-834. [Crossref]

Li J, Gong Y, Diao P, Huang Q, Wen Y et al. (2018) Comparison of the
clinical efficacy between single-agent and dual-agent concurrent
chemoradiotherapy in the treatment of unresectable esophageal
squamous cell carcinoma: a multicenter retrospective analysis. Radiat
Oncol 13: 12. [Crossref]

Chiarion Sileni V, Corti L, Ruol A, Innocente R, Boso C et al. (2007)
Phase Il trial of docetaxel, cisplatin and fluorouracil followed by
carboplatin and radiotherapy in locally advanced oesophageal cancer.
Br J Cancer 96: 432-438. [Crossref]

Yokota T, Kato K, Hamamoto Y, Tsubosa Y, Ogawa H et al. (2016)
Phase Il study of chemoselection with docetaxel plus cisplatin and 5-
fluorouracil induction chemotherapy and subsequent conversion
surgery for locally advanced unresectable oesophageal cancer. Br J
Cancer 115: 1328-1334. [Crossref]

Terada M, Hara H, Daiko H, Mizusawa J, Kadota T et al. (2019) Phase
111 study of tri-modality combination therapy with induction docetaxel
plus cisplatin and 5-fluorouracil versus definitive chemoradiotherapy
for locally advanced unresectable squamous-cell carcinoma of the

Volume 4(4): 9-10


https://pubmed.ncbi.nlm.nih.gov/26435600/
https://pubmed.ncbi.nlm.nih.gov/24118313/
https://pubmed.ncbi.nlm.nih.gov/32509674/
https://pubmed.ncbi.nlm.nih.gov/34567265/
https://pubmed.ncbi.nlm.nih.gov/14598416/
https://pubmed.ncbi.nlm.nih.gov/31489227/
https://pubmed.ncbi.nlm.nih.gov/18025508/
https://pubmed.ncbi.nlm.nih.gov/24751701/
https://pubmed.ncbi.nlm.nih.gov/22198910/
https://pubmed.ncbi.nlm.nih.gov/16670722/
https://pubmed.ncbi.nlm.nih.gov/24556041/
https://pubmed.ncbi.nlm.nih.gov/24867539/
https://pubmed.ncbi.nlm.nih.gov/17980508/
https://pubmed.ncbi.nlm.nih.gov/19841574/
https://pubmed.ncbi.nlm.nih.gov/24578238/
https://pubmed.ncbi.nlm.nih.gov/22646630/
https://pubmed.ncbi.nlm.nih.gov/27053347/
https://pubmed.ncbi.nlm.nih.gov/28533474/
https://pubmed.ncbi.nlm.nih.gov/29423520/
https://pubmed.ncbi.nlm.nih.gov/17445928/
https://pubmed.ncbi.nlm.nih.gov/16524973/
https://pubmed.ncbi.nlm.nih.gov/29357883/
https://pubmed.ncbi.nlm.nih.gov/17245338/
https://pubmed.ncbi.nlm.nih.gov/27811857/

Radiotherapy and Outcome in Esophageal Cancer

10

43.

44,

45,

thoracic esophagus (JCOG1510: TRIANgGLE). Jpn J Clin Oncol 49:
1055-1060. [Crossref]

Mukherjee S, Hurt CN, Gwynne S, Sebag Montefiore D, Radhakrishna
Getal. (2017) NEOSCOPE: A randomised phase Il study of induction
chemotherapy  followed by oxaliplatin/capecitabine or
carboplatin/paclitaxel based pre-operative chemoradiation for
resectable oesophageal adenocarcinoma. Eur J Cancer 74: 38-46.
[Crossref]

Minsky BD, Pajak TF, Ginsberg RJ, Pisansky TM, Martenson J et al.
(2002) INT 0123 (Radiation Therapy Oncology Group 94-05) phase 111
trial of combined-modality therapy for esophageal cancer: high-dose
versus standard-dose radiation therapy. J Clin Oncol 20: 1167-1174.
[Crossref]

Ajani, Jaffer & D’ Amico, Thomas & Bentrem, David & Chao, Joseph
& Corvera, Carlos & Das, Prajnan & Denlinger, Crystal & Enzinger,
Peter & Fanta, Paul & Farjah, Farhood & Gerdes, Hans & Gibson,
Michael & Glasgow, Robert & Hayman, James & Hochwald, Steven &
Hofstetter, Wayne & llson, David & Jaroszewski, Dawn & Johung,
Kimberly & Pluchino, Lenora (2019) Esophageal and Esophagogastric
Junction Cancers, Version 2.2019, NCCN Clinical Practice Guidelines
in Oncology. J Natl Compr Canc Netw 17: 855-883. [Crossref]

Int J Cancer Sci Ther doi:10.31487/j.1JCST.2022.04.09

46.

47.

48.

49.

50.

51.

Fletcher GH (1973) Clinical dose-response curves of human malignant
epithelial tumours. Br J Radiol 46: 151. [Crossref]

Song T, Liang X, Fang M, Wu S (2015) High-dose versus
conventional-dose irradiation in cisplatin-based definitive concurrent
chemoradiotherapy for esophageal cancer: a systematic review and
pooled analysis. Expert Rev Anticancer Ther 15: 1157-1169. [Crossref]
Shinoda M, Ando N, Kato K, Ishikura S, Kato H et al. (2015)
Randomized study of low dose
chemoradiotherapy for unresectable esophageal squamous cell
carcinoma (JCOGO0303). Cancer Sci 106: 407-412. [Crossref]

Wang S, Liao Z, Chen Y, Chang JY, Jeter M et al. (2006) Esophageal
cancer located at the neck and upper thorax treated with concurrent
chemoradiation: a single-institution experience. J Thorac Oncol 1: 252-
259. [Crossref]

Welsh J, Settle SH, Amini A, Xiao L, Suzuki A et al. (2012) Failure
patterns in patients with esophageal cancer treated with definitive
chemoradiation. Cancer 118: 2632-2640. [Crossref]

Wu SG, Zhang WW, Sun JY, Li FY, Lin Q et al. (2018) Patterns of
Distant Metastasis Between Histological Types in Esophageal Cancer.
Front Oncol 8: 302. [Crossref]

versus  standard-dose

Volume 4(4): 10-10


https://pubmed.ncbi.nlm.nih.gov/31411696/
https://pubmed.ncbi.nlm.nih.gov/28335886/
https://pubmed.ncbi.nlm.nih.gov/11870157/
https://pubmed.ncbi.nlm.nih.gov/31319389/
https://pubmed.ncbi.nlm.nih.gov/4686826/
https://pubmed.ncbi.nlm.nih.gov/26235427/
https://pubmed.ncbi.nlm.nih.gov/25640628/
https://pubmed.ncbi.nlm.nih.gov/17409865/
https://pubmed.ncbi.nlm.nih.gov/22565611/
https://pubmed.ncbi.nlm.nih.gov/30135855/

