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A B S T R A C T

Purpose
Patients with esophageal carcinoma (EC) who are treated with definitive chemoradiotherapy
(bimodality therapy [BMT]) experience frequent relapses. In a large cohort, we assessed the
timing, frequency, and types of relapses during an aggressive surveillance program and the value
of the salvage strategies.

Patients and Methods
Patients with EC (N � 276) who received BMT were analyzed. Patients who had surgery within 6
months of chemoradiotherapy were excluded to reduce bias. We focused on local relapse (LR) and
distant metastases (DM) and the salvage treatment of patients with LR only. Standard statistical
methods were applied.

Results
The median follow-up time was 54.3 months (95% CI, 48.4 to 62.4). First relapses included LR
only in 23.2% (n � 64), DM with or without LR in 43.5% (n � 120), and no relapses in 33.3% (n �
92) of patients. Final relapses included no relapses in 33.3%, LR only in 14.5%, DM only in 15.9%,
and DM plus LR in 36.2% of patients. Ninety-one percent of LRs occurred within 2 years and 98%
occurred within 3 years of BMT. Twenty-three (36%) of 64 patients with LR only underwent
salvage surgery, and their median overall survival was 58.6 months (95% CI, 28.8 to not reached)
compared with those patients with LR only who were unable to undergo surgery (9.5 months;
95% CI, 7.8 to 13.3).

Conclusion
Unlike in patients undergoing trimodality therapy, for whom surveillance/salvage treatment plays
a lesser role,1 in the BMT population, approximately 8% of all patients (or 36% of patients with LR
only) with LRs occurring more than 6 months after chemoradiotherapy can undergo salvage
treatment, and their survival is excellent. Our data support vigilant surveillance, at least in the first
24 months after chemotherapy, in these patients.

J Clin Oncol 32:3400-3405. © 2014 by American Society of Clinical Oncology

INTRODUCTION

Esophageal carcinoma (EC) remains a signifi-
cant health problem around the world, with an
estimated 482,300 new cases and 406,800
deaths each year.2 In North America, the most
commonly prescribed therapy for localized EC
is either chemoradiotherapy followed by sur-
gery (trimodality therapy [TMT])3,4 or defini-
tive chemoradiotherapy (bimodality therapy
[BMT]),4,5 and the selection of TMT versus
BMT is based on multiple factors that have been
discussed previously.6,7 We previously reported

the rate of local relapses (LRs) in a smaller
cohort of patients,6,8 but the details of the tim-
ing and outcomes of salvage strategies in a
larger group of patients have not been reported.
Although the LR rate is low after TMT,1,9-11 it is
higher without preoperative chemoradiother-
apy12 and it is considerably higher after BMT.6,13

Anotherimportantquestioniswhethersurveillance of
patients after BMT provides any benefit in those
who develop an LR. We have aggressively surveyed
our patients who underwent TMT and BMT. We
reported that aggressive surveillance in patients who
have undergone TMT is most likely not warranted1;
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however, the role of surveillance in patients who have received BMT
remains unsettled.

In this report, we present one of the largest cohorts of patients
who received BMT and provide their outcome after salvage treatment
for LR. Our results seem to have implications for surveillance in terms
of its duration and the types of investigations recommended.

PATIENTS AND METHODS

Patient Selection

We analyzed patients from our prospectively maintained database on EC
in the Department of GI Medical Oncology at The University of Texas MD
Anderson Cancer Center to find consecutive patients who, between 2002 and
2011, had histologically confirmed EC and successfully completed BMT. Pa-
tients who underwent planned surgery or salvage surgery (SS) within 6 months
after chemoradiotherapy were excluded to avoid bias because that group could
be construed as trimodality therapy patients for whom surgery had been
delayed for one reason or another. All patients had baseline and
postchemoradiation staging that included imaging studies and esophago-
gastroduodenoscopy (EGD) with biopsies. Endoscopic ultrasonography
was performed in each patient at baseline. Imaging studies included chest
and abdomen computed tomography (CT) and/or positron emission to-
mography (PET) with CT. Clinical staging was based on the sixth edition of
the American Joint Committee Classification.14 The institutional review
board approved this analysis.

Therapy

BMT consisted of radiation and concurrent chemotherapy. Before BMT,
a fraction of patients received up to 8 weeks of induction chemotherapy (but
we have reported that it does not seem to alter the outcome15). Radiation
therapy was planned by four-dimensional simulation. All patients needed to
be compliant with the dose-volume constraints of the MD Anderson Cancer
Center Thoracic Radiation Oncology guidelines, which are similar to National
Comprehensive Cancer Network 2013 Guidelines for Esophageal and Esopha-
gogastric Junction Cancers.16 Gross target volume (gross tumor volume) was
contoured on the basis of PET/CT or CT (when PET/CT was not obtained)
images and the maximum-intensity phase image of the four-dimensional
simulation. Beyond the gross tumor volume, 3-cm extensions of proximal and
distal margins were used to determine the clinical target volume, and a 1-cm
radial margin was used beyond the clinical target volume as the planning target
volume. Patients were treated by intensity-modulated radiotherapy or proton
beam treatment with a dose of 50.4 Gy in 28 fractions (1.8 Gy per fraction)
given 5 days per week. Most patients received a fluoropyrimidine (intravenous
or oral) and either a platinum compound or a taxane. Before proceeding with
therapy, each patient was evaluated by appropriate disciplines and then
discussed by the multidisciplinary team (which consisted of radiologists, gas-
troenterologists, thoracic surgeons, radiation oncologists, pathologists, nutri-
tionists, geneticists [when appropriate], and medical oncologists). Patients
who developed LR only were rediscussed in our multidisciplinary conference
so that a consensus could be developed for a salvage strategy.

Surveillance After BMT

Each patient was observed according to the following surveillance strat-
egy: all patients underwent EGD and multiple biopsies plus CT or PET/CT at
their first visit (5 and 8 weeks after completion of BMT). Subsequent visits
occurred every 3 months for the first year, every 6 months for 2 additional
years, and then once per year for the next 2 years, for a total of 5 years of
follow-up after BMT. Surveillance investigations included blood tests, EGD
with biopsies (every other visit), and imaging studies including CT and
PET/CT (every visit). LRs and DMs were recorded and tabulated. The survival
follow-up was carried out through our institution’s tumor registry, electronic
medical records, and/or the Social Security database.

Statistical Analysis

Continuous variables were summarized by descriptive statistics such as
means, standard deviations, medians, and ranges. Categorical variables were
tabulated by frequency and percentage. For the 64 patients with LR only,
analyses for timing of LR and overall survival (OS) from the point of LR were
also performed. Timing of LR from completion of BMT was tabulated. The OS
time was computed as the period from the date of diagnosis to the date of death
or to the last follow-up date if patients were alive at the time of date collection.
The Kaplan-Meier method was applied to estimate the probability of survival
and median survival time. SAS software (version 9.3; SAS Institute, Cary, NC)
and S Plus software (version 8.2; TIBCO Software, Palo Alto, CA) were used
for analyses.

RESULTS

Patient Characteristics

The clinical characteristics of the 276 patients are listed in Table 1.
Briefly, the median age was 67 years (range, 20 to 89 years). Most

Table 1. Pretreatment Characteristics

Covariate

Frequency

No. %

Age, years
Median 67
Range 20-89

Sex
Male 242 87.7
Female 34 12.3

Race
White 239 86.6
Other 37 13.4

Primary site
Esophagus 61 22.1
GEJ 215 77.9

Histology
Adenocarcinoma 215 77.9
Squamous cell carcinoma 57 20.7
Adenosquamous cell carcinoma 4 1.4

Histologic grade
Well/moderate 132 47.8
Poor 143 51.8
Unspecified 1 0.4

Baseline T stage
T1 10 3.6
T2 23 8.3
T3 229 83.0
T4 11 4.0
TX 3 1.1

Baseline N stage
N0 84 30.4
N1 190 68.8
NX 2 0.7

Baseline M stage
M0 241 87.3
M1 35 12.7

Baseline stage
Stage I 9 3.3
Stage II 81 29.3
Stage III 151 54.7
Stage IV 35 12.7

Abbreviation: GEJ, gastroesophageal junction.
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patients were men (87.7%), and most patients had adenocarcinoma
(77.9%). At baseline staging, endoscopic ultrasonography and imag-
ing studies demonstrated that the tumors were predominantly clinical
stage II and III (29.3% and 54.7%, respectively).

Treatment Characteristics

A total of 101 patients (36.6%) had induction chemotherapy before
BMT. The median radiation dose was 50.4 Gy (range, 45 to 66 Gy).
During radiation, 157 patients (56.9%) received a fluoropyrimidine (in-
travenous or oral) and a taxane, 72 patients (26.1%) received a fluoropy-
rimidine and a platinum compound, 40 patients (14.5%) received other
drugs, and drug treatment was unspecified for seven patients (2.5%).

Failure Patterns

The median follow-up time was 54.3 months (95% CI, 48.4 to
62.4). At the first surveillance visit after BMT, 194 patients (70.3%)
had achieved a clinical complete response (defined as no cancer in the
EGD biopsies and physiologic PET/CT17), and 82 patients (29.7%)
had persistent local cancer. Of the 194 patients with clinical complete
response, 102 (53%) experienced a relapse. In the entire cohort, a total
of 184 patients (66.7%) experienced a relapse. Of the 184 patients, 64
patients (23.2% of the entire cohort of 276 patients) were documented
to have LR only as the first sign of treatment failure, and 120 patients
(43.5% of 276 patients) had distant metastases. The details of initial
relapse are shown in Figure 1A.

The total failure rates after more than 4.5 years of median
follow-up are shown in Figure 1B. Ninety-two patients (33.3%) never
experienced a relapse, 40 patients (14.5%) experienced LR, 44 patients
(15.9%) experienced DM only, and 100 patients (36.2%) were found
to have DM plus LR. Overall, � 60% of patients had LR, DM, or both.
Additional details regarding LR are shown in Table 2. Most (98%) of
the LRs occurred within 3 years of completion of BMT.

Among the 194 patients with a clinical complete response, 92 did
not experience relapse. Forty-four patients had LR only (these patients
were potential candidates for salvage treatment), 40 had DM only, and
18 had DM plus LR.

There was no difference in the clinical complete response rate
(P � .359) or relapse rate (P � .257) with regard to whether patients
received a platinum compound or a taxane in addition to a fluoropy-
rimidine with concurrent radiation therapy. In addition, there was no
difference in the clinical complete response rate whether the histology
was adenocarcinoma (70%) or squamous cell carcinoma (72%; P �
.751). Similarly, the median survival of those who underwent SS was
not different by histology (P � .957).

Salvage Strategies and Survival

The estimated median OS of the 64 patients with LR only (from
relapse) was 13.3 months (95% CI, 9.5 to 32.7). At the time of this
analysis, 43 of 64 patients (67.2%) have died. Twenty-three of the 64
patients were able to undergo SS for LR. Details regarding each of the
23 patients have been provided in Table 3. Of the 23 patients, 22 had

First relapses: patients with EC treated with BMT
(N = 276)

Final relapses: patients with EC treated with BMT
(N = 276)

After the median follow-up of 4.5 years

No relapse
(n = 92; 33.3%)

No relapse
(n = 92; 33.3%)

LR only
(n = 40; 14.5%)

DM only
(n = 44; 15.9%)

DM and LR
(n = 100; 36.2%)

LR only
(n = 64; 23.2%)

DM with or
without LR

(n = 120; 43.5%)

Fig 1. (A) Initial patterns of failure after bimodality therapy (BMT) in patients
with esophageal and gastroesophageal junction cancer (EC). (B) Final failure
patterns after completion of entire follow-up period after BMT. DM, distant
metastasis; LR, local relapse.

Table 2. Duration-Specific Rate of Locoregional Failure From Surgery (months)

Type of Relapse
Persistent Disease at

First Surveillance
� 12

Months�

13-24
Months

25-36
Months

37-48
Months

� 49
Months Total

Luminal only
No. 15 27 10 4 0 1 57
% of total cohort (N � 276) 5.4 9.8 3.6 1.4 0.0 0.4 20.7
% of first LR-only cohort after BMT (n � 64) 23.4 42.2 15.6 6.3 0.0 1.6 89.1

Regional
No. 5 1 0 1 0 0 7
% of total cohort (N � 276) 1.8 0.4 0.0 0.4 0.0 0.0 2.5
% of first LR-only cohort after BMT (n � 64) 7.8 1.6 0.0 1.6 0.0 0.0 10.9

Total LRs
No. 20 28 10 5 0 1 64
% of total cohort (N � 276) 7.2 10.1 3.6 1.8 0.0 0.4 23.2
% of first LR-only cohort after BMT (n � 64) 31.3 43.8 15.6 7.8 0.0 1.6 100.0

NOTE. LR was grouped into the following subgroups: luminal only: documented intraluminal recurrence; regional: nodal relapse without luminal relapse; total LRs:
combination of luminal only and regional relapses.
Abbreviations: BMT, bimodality therapy; LR, local relapse.
�After first surveillance to 12 months after completion of BMT.

Sudo et al

3402 © 2014 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY



Ta
bl

e
3.

C
ha

ra
ct

er
is

tic
s

an
d

O
ut

co
m

es
of

P
at

ie
nt

s
W

ho
U

nd
er

w
en

t
S

al
va

ge
S

ur
ge

ry
(n

�
23

)

B
as

el
in

e
R

el
ap

se
S

al
va

ge
S

ur
ge

ry
O

ut
co

m
e

A
ge

(y
ea

rs
)

S
ex

Tu
m

or
H

is
to

lo
gy

Lo
ca

tio
n

of
Tu

m
or

T
N

M
S

ta
ge

Lo
ca

tio
n

Ti
m

e
A

ft
er

B
M

T
(m

on
th

s)
Ty

pe
of

S
ur

ge
ry

E
xt

en
t

of
R

es
ec

tio
n

R
el

ap
se

A
ft

er
S

al
va

ge
S

ur
ge

ry
S

ur
vi

va
l

S
ta

tu
s

S
ur

vi
va

lT
im

e
A

ft
er

LR
F

(m
on

th
s)

72
M

al
e

A
C

G
E

J
T3

N
1

M
0

III
Lu

m
in

al
13

-2
4

Iv
or

-L
ew

is
R

0
Y

es
D

ea
d

7
69

M
al

e
A

C
G

E
J

T3
N

1
M

0
III

Lu
m

in
al

�
12

Iv
or

-L
ew

is
R

0
N

o
D

ea
d

58
68

M
al

e
A

C
G

E
J

T3
N

0
M

0
IIA

Lu
m

in
al

13
-2

4
Iv

or
-L

ew
is

R
0

N
o

A
liv

e
82

62
M

al
e

S
C

C
G

E
J

T3
N

0
M

0
IIA

Lu
m

in
al

�
12

M
in

im
al

ly
in

va
si

ve
R

0
Y

es
A

liv
e

79
56

M
al

e
A

C
G

E
J

T3
N

0
M

0
IIA

Lu
m

in
al

13
-2

4
Iv

or
-L

ew
is

R
0

Y
es

A
liv

e
71

64
M

al
e

A
C

E
so

ph
ag

us
T3

N
1

M
0

III
Lu

m
in

al
�

12
Iv

or
-L

ew
is

R
0

N
o

A
liv

e
68

77
M

al
e

A
C

G
E

J
T3

N
0

M
0

IIA
Lu

m
in

al
13

-2
4

Iv
or

-L
ew

is
R

0
N

o
A

liv
e

54
69

M
al

e
A

C
G

E
J

T3
N

1
M

0
III

Lu
m

in
al

�
12

M
in

im
al

ly
in

va
si

ve
R

0
Y

es
D

ea
d

40
59

M
al

e
S

C
C

E
so

ph
ag

us
T3

N
1

M
0

III
R

eg
io

na
l

�
12

Ly
m

ph
no

de
di

ss
ec

tio
n

R
0

N
o

A
liv

e
60

49
M

al
e

A
C

G
E

J
T3

N
0

M
1

IV
Lu

m
in

al
13

-2
4

Iv
or

-L
ew

is
R

0
N

o
A

liv
e

45
80

M
al

e
A

C
G

E
J

T3
N

0
M

0
IIA

Lu
m

in
al

�
12

Iv
or

-L
ew

is
R

2
R

2
re

se
ct

io
n

D
ea

d
3

64
M

al
e

A
C

G
E

J
T3

N
1

M
0

III
Lu

m
in

al
�

12
Iv

or
-L

ew
is

R
0

Y
es

D
ea

d
5

62
M

al
e

A
C

G
E

J
T2

N
0

M
0

IIA
Lu

m
in

al
�

12
Iv

or
-L

ew
is

R
0

N
o

D
ea

d
32

57
M

al
e

A
C

G
E

J
T3

N
0

M
0

IIA
Lu

m
in

al
�

12
Iv

or
-L

ew
is

R
0

Y
es

D
ea

d
21

67
M

al
e

A
C

G
E

J
T3

N
0

M
0

IIA
Lu

m
in

al
13

-2
4

Iv
or

-L
ew

is
R

0
N

o
A

liv
e

26
74

M
al

e
A

C
G

E
J

T3
N

0
M

0
IIA

Lu
m

in
al

25
-3

6
Iv

or
-L

ew
is

R
0

Y
es

A
liv

e
22

76
M

al
e

S
C

C
E

so
ph

ag
us

T3
N

1
M

0
III

Lu
m

in
al

�
12

M
in

im
al

ly
in

va
si

ve
R

0
N

o
D

ea
d

4
57

M
al

e
A

C
G

E
J

T3
N

1
M

0
III

Lu
m

in
al

�
12

M
in

im
al

ly
in

va
si

ve
R

0
Y

es
D

ea
d

28
69

Fe
m

al
e

S
C

C
G

E
J

T3
N

1
M

0
III

Lu
m

in
al

�
12

Th
re

e-
fie

ld
te

ch
ni

qu
e

R
1

Y
es

D
ea

d
14

78
M

al
e

A
C

G
E

J
T3

N
1

M
0

III
Lu

m
in

al
�

12
M

in
im

al
ly

in
va

si
ve

R
0

N
o

A
liv

e
34

62
M

al
e

A
C

G
E

J
T3

N
1

M
0

III
Lu

m
in

al
�

12
Iv

or
-L

ew
is

R
0

Y
es

A
liv

e
31

76
M

al
e

S
C

C
E

so
ph

ag
us

T3
N

1
M

0
III

Lu
m

in
al

�
12

Iv
or

-L
ew

is
R

0
N

o
A

liv
e

8
48

Fe
m

al
e

A
C

G
E

J
TX

N
1

M
1

IV
R

eg
io

na
l

�
12

Iv
or

-L
ew

is
R

0
N

o
A

liv
e

6

N
O

TE
.

O
ne

pa
tie

nt
ha

d
up

pe
r

m
ed

ia
st

in
al

ly
m

ph
no

de
di

ss
ec

tio
n

w
ith

ou
t

es
op

ha
ge

ct
om

y.
A

ll
ot

he
r

pa
tie

nt
s

(n
�

22
)

ha
d

es
op

ha
ge

ct
om

y.
A

bb
re

vi
at

io
ns

:
A

C
,

ad
en

oc
ar

ci
no

m
a;

B
M

T,
bi

m
od

al
ity

th
er

ap
y;

G
E

J,
ga

st
ro

es
op

ha
ge

al
ju

nc
tio

n;
LR

F,
lo

co
re

gi
on

al
fa

ilu
re

;
S

C
C

,
sq

ua
m

ou
s

ce
ll

ca
rc

in
om

a.

Salvage Therapy After Chemoradiation in Esophageal Cancer

www.jco.org © 2014 by American Society of Clinical Oncology 3403



LR after achieving a complete clinical response; one patient with
persistent cancer was able to receive radiation therapy again but re-
quired surgery after a brief remission. Right transthoracic (Ivor-
Lewis) esophagectomy was performed in 16 of 23 patients (70%),
minimally invasive esophagectomy in five patients (22%), three–field
technique esophagectomy in one patient (4%), and upper mediastinal
lymph node dissection in one patient (4%). One patient underwent
only upper mediastinal lymph node dissection without esophagec-
tomy because we could not document esophageal (luminal) relapse.
The estimated median OS of 23 patients was 58.6 months (95% CI,
28.8 to not available), and the estimated OS rates at 3 and 5 years were
61% (95% CI, 43% to 87%) and 45% (95% CI, 26% to 79%; Fig 2).

Among 41 patients who did not undergo surgery, eight received
palliative chemotherapy, one received salvage chemoradiotherapy, one
had an endoscopic mucosal resection, one had brachytherapy, one had
endoscopic laser therapy, and 29 received best supportive care. Reasons
fornotundergoingsurgery includedconsiderablecomorbidities(23of41
patients), technically unresectable cancer (invasion of adjacent structures;
nine of 41 patients), DM before surgery (four of 41 patients), patient’s
choice(threeof41patients),unconfirmedrelapsejustbeforesurgery(one
of 41 patients), and death (one of 41 patients). The OS for 41 patients
without SS was 9.5 months (95% CI, 7.8 to 13.3).

Surgical Morbidity

Except for two patients, all had an R0 resection. The surgical
complications (occurring in � 5% of patients) included major pul-
monary events (17%), anastomotic leak (17%), and intensive care
unit readmission (17%). There was no 30-day mortality; however, two
patients (9%) died within 90 days of surgery.

DISCUSSION

Surveillance after local therapy (eg, TMT or BMT for patients with
EC) is performed routinely in the Western world; however, there are
considerable variations in the surveillance strategies because there has
never been a prospective study examining various surveillance strate-
gies (conservative v aggressive).1 The purpose of surveillance is to

provide salvage therapy to patients who develop LR only. SS for LR
only after BMT is recommended if surgery is feasible.16 We previously
reported that the rate of LR is low (approximately 5%) after TMT for
esophageal and gastroesophageal junction adenocarcinoma.1 How-
ever, the rate of persistent cancer or locally recurrent cancer after BMT
can be as high as 50%.5,18,19 To our knowledge, the value of aggressive
surveillance in terms of the success of implementation of salvage
strategies has not been reported. In this report, we document that a
sufficiently large fraction of patients (64 of 276 [23%]) had LR only,
and of these, 36% (or 8% of 276) were able to undergo SS. More
importantly, the median OS of patients who underwent salvage treat-
ment was 58.6 months (95% CI, 28.8 to not available). This is in
contrast with the TMT population: less than 2% of the TMT popula-
tion who received salvage treatment survived more than 2 years.1

Our data compellingly argue for systematic surveillance of pa-
tients receiving BMT because a reasonable fraction of patients are able
to undergo salvage treatment, and those who do receive salvage treat-
ment seem to experience prolonged survival. However, we acknowl-
edge that surveillance is costly, time consuming, and distressing to
patients, their relatives, and their caregivers. We have not performed
cost analysis of surveillance because costs vary geographically and thus
cannot be generalized.

Our analysis has the following limitations: it is retrospective in
nature; it involves a single-institution experience; the total denomina-
tor, although it is the largest reported, is still relatively small; and the
data have emerged from a relatively aggressive surveillance strategy.
However, our analysis has the following strengths: it provides the first
evidence, to our knowledge, of the value of surveillance in terms of
salvage treatment of patients; it demonstrates that the population of
patients undergoing salvage treatment seems to enjoy a prolonged
survival; it contrasts the value of surveillance/salvage in patients with
EC who received TMT versus BMT; and our data also suggest that
surveillance after 3 years (given that 98% of relapses occur by this
time) may be of little benefit.

In conclusion, our data show that after BMT, patients with LR
only can undergo SS and have a decent OS. Approximately 8% of the
entire population seems to benefit from surveillance; therefore, vigi-
lant surveillance in patients who have undergone BMT is recom-
mended, at least during the first 24 months. We draw this conclusion
with caution, given that cost analysis was not performed.
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