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Abstract 

Aim & Objective: Radical chemoradiation is one of the options for curative treatment of carcinoma of the 

esophagus. This study reports the institutional experience with radical chemoradiation in patients with 

squamous cell carcinoma of the esophagus 

Patients & Methods: Patients with non-metastatic squamous cell carcinoma of the esophagus registered 

between 2013 and 2015 at the hospital were evaluated for retrospective study. The patients were treated 

with radiation doses of 50-60 Gy by conformal techniques and concurrent platinum, 5-fluorouracil based 

chemotherapy. 

Results: Sixty nine patients were found eligible for the study. The mean age was 60 years and had 76.8% 

males. Thirty six (52.2%) patients had cT4 disease, and 26 (37.7%) had cN+ disease. All patients received 

radical radiotherapy, while 90% received chemotherapy. Twenty eight (40.6%) patients developed 

recurrence, with primary site being the most common site of failure. The median time to recurrence was 

17months (range: 0-40months). The median overall survival was 43 months and disease free survival was 

40 months. The 2 and 3 year overall survival was 72.6% and 54.4% and disease free survival was 62% and 

53.8% respectively. 

Conclusion: Radical chemoradiation for squamous cell carcinoma of esophagus is feasible in the real-life 

setting and provides a good 3 year overall survival of 54%. More accurate staging of disease with 

endoscopic ultrasound and PET-CT, more sophisticated radiation with potential to reduce organ toxicity 

and dose-escalation, and reliable assessment of response to treatment with PET-CT and endoscopic 

ultrasound with early salvage treatment has the potential to improve these survival figures. 
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Introduction 

Oesophageal cancer is the eighth most common 

cancer worldwide, and the sixth most common 

cause of death from cancer. In India, it is the 

seventh most common cancer with an estimated 

incidence of 41800 cases
(1)

.  For squamous cell 

carcinoma of the esophagus, radical 

chemoradiation and neoadjuvant chemoradiation 
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followed by surgery are considered standard 

treatment options. While some retrospective 

studies and National database searches have 

reported better survival with triple modality, 2 

randomised studies and the Cochrane Database 

systematic review have reported similar overall 

survival, with a differing pattern of recurrence
(2–7)

.  

For patients who are not candidates for surgery 

either due to locally advanced nature of disease or 

other medical reasons, radical chemoradiation is 

the treatment of choice. This study reports on the 

institutional experience with radical 

chemoradiation in squamous cell carcinoma of the 

esophagus. 

 

Patients and Methods 

Patients with non-metastatic squamous cell 

carcinoma of the esophagus registered between 

2013 and 2015 at the hospital were evaluated for 

this study. Eligibility criteria included age < 75 

yrs, cT3 or T4 or N1 lesions, with normal baseline 

renal, liver function and who received radical dose 

of radiation with concurrent chemotherapy. 

Patients with trachea-esophageal fistula were 

excluded. 

Treatment 

For radiation, patients underwent CT simulation 

with oral and IV contrast. Gross tumor volume 

(GTV) was contoured on the planning CT with 

information from all available investigations, 

including endoscopy finding s and diagnostic CT 

findings. PET-CT was not routinely done. Clinical 

target volume (CTV) was drawn by expanding the 

GTV 1cm laterally and 3cm superiorly and 

inferiorly, while respecting anatomic barriers. The 

CTV was expanded uniformly by 1cm to generate 

the PTV. The radiation was planned in Eclipse 

(Varian Medical Systems, USA)by 3D conformal 

technique. The radiation dose was either 50 to 

50.4Gy in 25 to 28 sessions at 2 to 1.8Gy/day or 

60Gy in 30 sessions at 2Gy/day according to 

physician’s preference.  

Chemotherapy consisted of a platinum either 

Cisplatin at 80mg/m
2
 or Carboplatin at AUC-5 

along with 5-Fluorouracil at 1000mg/m
2
/day on 

days 1-4, repeated every 4 weeks for 4 cycles.  

Most patients received one cycle of chemotherapy 

prior to radiation, 2 cycles concurrent with and 

one cycle as adjuvant chemotherapy. Patients over 

70 years received weekly doses of Cisplatin at 

50mg/m
2
 or Carboplatin at AUC-2. 

Post treatment patients were followed up every 3-

4 monthly with clinical examination and barium 

swallow. Endoscopy and CT scans were done 

where clinically indicated. Recurrences were 

classified as local if at the primary site, nodal 

whether in the irradiated or unirradiated regional 

nodes, and distant metastasis. 

Statistical Analysis 

Survival analysis and actuarial probabilities were 

calculated with the Kaplan Meier test and the log 

rank test used for performing univariate analysis 

for factors predictive of local control and disease 

free survival. Cox proportional hazards model was 

used for multivariate analysis. All P values were 

two sided and a P value less than 0.05 were taken 

as significant. Patients who had recurrent disease, 

if they are lost to follow-up, they are taken as dead 

as on the last date of follow-up. 

 

Results 

We identified 69 patients registered between 2013 

and 2015, who could be included in this study, 

with a median follow-up of 26 months (range 3-

58months). For the living patients, the median 

follow-up was 31.5 months. The mean age of the 

patients was 60 years, 53 (77%) being males, 36 

(52%) had T4 disease and 26(37.7%) had nodal 

metastasis at diagnosis (Table 1). 

The one year disease free survival (DFS) and 

overall survival (OS) was 83% and 93.7% 

respectively. The 2 and 3 year overall survival 

was 72.6% and 54.4% and disease free survival 

was 62% and 53.8% respectively. The median 

overall survival was 43 months and disease free 

survival was 40 months. The loco-regional disease 

free survival at 2 and 3 year was 71.3% and 65.9% 

respectively. 
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Patterns of recurrence 

Twenty eight (40.6%) patients developed 

recurrence of disease. Twelve (17.4%) and 7 

(10%) patients had primary site and regional 

nodes respectively as their first site of recurrence, 

while 9 (13%) had distant metastasis. Most of the 

recurrences (82%) occurred within the first 2 

years (range 0-40 months). Recurrence at the 

primary site is rare after 2 years (8.3%), however 

28.6% of nodal recurrence occurred after 2 years 

(table 2). 

Predictors of disease free survival and overall 

survival 

In univariate analysis, none of the various factors 

tested were predictive for disease free survival or 

overall survival (tables 3&4). 

 

 
Figure 1: Disease Free Survival (DFS) 

 
Figure 2: Overall survival 
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Table 1: Patient and treatment variables 

Parameter Variable Number (%) 

Age Mean 60 (range:32-82) 

Sex Male 

Female 

53 (76.8%) 

16 (23.2%) 

T Stage T2 

T3 

T4a 

T4b 

2 (2.9%) 

31 (44.9%) 

33 (47.8%) 

3 (4.3%) 

N stage N0 

N1 

N2 

43 (62.3%) 

20 (29%) 

6 (8.7%) 

Length of disease ≤6cm 

>6cm 

46  (66.7%) 

23 (33.3%) 

Cycles of chemo 0 

1-3 

≥4 

7 (10.1%) 

26 (37.7%) 

36 (52.2%) 

RT dose ≤50.4 Gy 

60 Gy 

59 (85.5%) 

10 (14.5%) 

 

Table 2: Patterns of recurrence 

Parameter Variable Number(%) 

Recurrence Yes 

No 

28 (40.6%) 

41 (59.4%) 

Site of recurrence Primary 

Node (out of field) 

Distant mets 

12 (17.4%) 

7 (10.1%) 

9 (13.1%) 

Time to recurrence (All site) 

Median: 17m  

Range: 0-40m 

≤12m 

>12-24m 

>24m 

11 (39.2%) 

12 (42.9%) 

5 (17.9%) 

Time to recurrence (Primary) 

Median: 15.5m 

Range: 0-28m 

≤12m 

>12-24m 

>24m 

4 

7 

1 

Time to recurrence (Node) 

Median: 19.4m 

Range: 5-40m 

≤12m 

>12-24m 

>24m 

3 

2 

2 

Time to recurrence (Distant) 

Median: 15.2m 

Range: 3-27m 

≤12m 

>12-24m 

>24m 

4 

3 

2 

 

Table 3: Univariate analysis – Disease free survival (DFS) 

Parameter Variable Median survival P value 

Sex Male 

Female 

38.0m 

48.6m 

0.119 

Age ≤60 yrs 

>60 yrs 

38.7m 

43.2m 

0.501 

T stage T2/3 

T4 

43.0m 

35.3m 

0.508 

N stage N0 

N1/2 

39.7m 

42.7m 

0.373 

Length of disease ≤6cm 

>6cm 

43m 

36m 

0.227 

RT dose 50-50.4Gy 

60 Gy 

41m 

30m 

0.979 

Chemotherapy Upto 3 cycles 

≥4 cycles 

37.0m 

43.9m 

0.492 
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Table 4: Univariate analysis – Overall survival (OS) 

Parameter Variable Median survival P value 

Sex Male 

Female 

40.2m 

47.9m 

0.270 

Age ≤60 yrs 

>60 yrs 

41.3m 

43.7m 

0.927 

T stage T2/3 

T4 

42.7m 

37.9m 

0.961 

N stage N0 

N1/2 

40.7m 

45m 

0.337 

Length of 

disease 

≤6cm 

>6cm 

41.9m 

42.4m 

0.790 

RT dose 50-50.4Gy 

60 Gy 

42m 

31.5m 

0.373 

Chemotherapy Upto 3 cycles 

≥4 cycles 

38m 

47m 

0.347 

 

Discussion 

RTOG 85-01 demonstrated the superiority of 

concurrent chemoradiation over radiotherapy 

alone in the treatment of locally advanced 

esophageal carcinoma
(8)

. For patients with 

squamous cell carcinoma, cT1-3 N0-1 M0, 

combined therapy resulted in 3 year survival of 

30% and a 5 year survival of 21%.  As the loco-

regional failure was still very high (46%), 

attempts were made to improve local control by 

radiation dose escalation as well as by adding neo-

adjuvant chemotherapy. The phase II INT 0122 

trial however had high treatment related mortality 

and was therefore closed
(9)

. The RTOG 95-01 trial 

evaluated the benefit of higher dose radiation, 

with 4 cycles of chemotherapy as in RTOG 85-01. 

Although the loco-regional failure, persistence of 

disease and distant metastasis were lower in the 

high dose arm, it was not statistically significant. 

As there was no increase in survival and loco-

regional control, the standard of treatment was 

accepted as concurrent chemoradiation with 50.4 

Gy of radiation
(10)

. 

Neoadjuvant chemotherapy followed by surgery 

following the publication of CROSS trial is 

considered the standard of care in the surgical 

management of carcinoma esophagus. In highly 

selected patients with T1N1 or T2-3N0-1M0, 

length of lesion less than 8cm and weight-loss less 

than 10% over baseline, a 3 year survival of 58% 

was achieved, compared to 44% for surgery alone 

group
(11,12)

. However caution needs to be 

exercised when extending  its indication to 

patients with less optimal risk profile
(13)

. In the 

CROSS study, 49% of patients with squamous 

cell carcinoma attained pathological complete 

response with neoadjuvant chemoradiation, and 

the benefit of surgery in this group is questionable 
(11)

.  In the French FFCD 9102 trial which had 

predominantly squamous cell carcinoma, 58% of 

the 444 patients who responded to initial 

chemoradiation were randomised to surgery of 

further chemoradiation. There was no benefit for 

the addition of surgery, the 2 year survival rate 

being 34% in the surgical arm compared to 40% 

in the non-surgical arm
(7)

. In the other randomized 

trial by the German group, there was no difference 

in survival at 2 years (39.9% in surgical arm, 

35.4% in the non-surgical arm)
(6)

. In both these 

trial, additional surgery resulted in higher local 

control rates and DFS, at the cost of higher post-

operative mortality. Following these studies and 

the RTOG 0246, in some centres surgery is 

reserved for patients with residual or recurrent 

disease 
(2,14)

. 

Here we present the results of radical 

chemoradiation in locally advanced squamous cell 

carcinoma of esophagus. Outside a clinical trial, 

there are very few reports of radical 

chemoradiation with platinum and 5FU, especially 

from a hospital based cohort. Majority of the 

patients had locally advanced disease with ≥ T3 

primaries (T3: 45%, T4:52%) and had a mean 

length of 5.75cm. Whereas in the RTOG 85-01, 
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only 8% had T3 disease and none had T4 disease 

and  RTOG 94-05 had T3 in 34% and T4 in 

9%
(10,15)

.  In the CROSS trial, while none had T4 

stage, 84% had T3 disease with a mean length of 

4cm
(12)

. The compliance to treatment was good, 

with all patients completing the radiotherapy 

schedule and 52% receiving the full dose of 

chemotherapy. Only 10% did not receive 

chemotherapy. 

We report a 2 and 3 year overall survival of 72.6% 

and 54.4% respectively.  The RTOG 85-01 result 

show a 2 and 3 year survivals of 38% and 30% 

respectively and for RTOG 94-05 the 2 year 

survival was 40% in the standard arm
(10,16)

. 

Another study from India done on locally 

advanced carcinoma esophagus reported 2 and 3 

year survivals of 47% and 39% respectively
(17)

. 

Our results are among the best published studies 

on radical chemoradiation. High compliance to 

treatment both radiation and chemotherapy and 

inclusion of patients with squamous cell 

carcinoma only may have contributed to the same. 

Various parameters tested for its prognostic 

significance on DFS or OS were however not 

significant statistically, probably due to low 

patient numbers. 

Forty-two percent of the recurrence (17% of 

patients) occurred at site of primary itself, 

attesting to well established pattern of high local 

failure rates. Distant metastasis formed 32% of the 

recurrence (13% of patients). In the INT 0123 

standard arm, 46% patients had local failure or 

persistent disease, while 16% patients developed 

distant metastasis
(9)

. In another study on the 

patterns of recurrence after chemoradiation,  41% 

of patients developed local recurrence, which 

formed 86% of total failures
(18)

. A higher local 

control might have lead to more patients 

presenting later on with out of field nodal 

recurrence and distant metastasis. Most of the 

recurrence occurred within the first 2 years. 

Ninety two percent of local recurrence, 71% and 

78% of nodal recurrence and distant metastasis 

respectively, occurred within this period. In 2 

patients, isolated out of field nodal recurrence 

occurred after more than 24 months.  Upper right 

para-esophageal lymph node, close to the level of 

clavicular head, was a common site for nodal 

recurrence especially in carcinomas of the middle 

thoracic esophagus.  

 

Limitations of the study 

Being retrospective in nature, all inherent 

deficiencies in data collection is acknowledged, 

especially with regards to acute toxicity, dose of 

chemotherapy given, and incomplete follow up of 

patients. All patients with suspected/documented 

recurrence were taken as expired on the day of last 

hospital visit to minimise the effect of censoring 

in survival analysis. Since endoscopic ultrasound 

was not available during the study period, this was 

not used for staging purpose, nor was PET-CT 

done as a standard investigation.  

The study is still relevant as it provides 

information in the real-life setting
(19)

. The survival 

results reported are encouraging. There are scope 

for improvement in the staging evaluation,  using 

endoscopic ultrasound and PET-CT
(20,21)

. Routine 

use of Intensity modulated radiotherapy has the 

potential to further reduce the toxicity, dose 

escalation and improve survival 
(22–24)

. 

 

Conclusion 

Radical chemoradiation for squamous cell 

carcinoma of esophagus is feasible in the real-life 

setting and provides a good 3 year overall survival 

of 54%. Loco-regional recurrence is the most 

common site for failure. More accurate staging of 

disease with endoscopic ultrasound and PET-CT, 

more sophisticated radiation with potential to 

reduce organ toxicity and dose-escalation, and 

reliable assessment of response to treatment with 

PET-CT and endoscopic ultrasound with early 

salvage treatment has the potential to improve 

these survival figures. 
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