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SUMMARY

To determine the overall survival and gastrointestinal toxicity for patients treated with salvage definitive chemo-

radiotherapy after primary surgery for locoregional relapse of oesophageal carcinoma. A retrospective review of

525 patients who had a resection for oesophageal or oesophagogastric carcinoma at Princess Alexandra Hospital

identified 14 patients treated with salvage definitive radiotherapy or chemo-radiotherapy, following localized

recurrence of their disease. We analysed the patient and treatment characteristics to determine the median overall

survival as the primary end point. Gastrointestinal toxicity was examined to determine if increased toxicity occurred

when the stomach was irradiated within the intrathoracic radiotherapy field. The median overall survival for

patients treated with curative intent using salvage definitive chemo-radiotherapy was 16 months and the 2-year

overall survival is 21%. One patient is in clinical remission more than 5 years after therapy. Age ,60 years old and

nodal recurrence were favourable prognostic factors. Treatment compliance was 93% with only one patient unable

to complete the intended schedule. Fourteen per cent of patients experienced grade 3 or 4 gastrointestinal toxicity.

Salvage definitive chemo-radiotherapy should be considered for good performance status patients with oesopha-

geal carcinoma who have a locoregional relapse after primary surgery. The schedule is tolerable with low toxicity

and an acceptable median survival.
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INTRODUCTION

Carcinoma of the oesophagus is a rare disease in most coun-

tries although its incidence in the developed world is rising

rapidly.1 This is mainly because of an increase in adenocar-

cinoma, which typically arises in the distal oesophagus or

gastro-oesophageal junction. The optimal management in

terms of local control is surgical resection although local

recurrence and the development of distant metastases

remain a problem. For patients unable to have surgery, rad-

ical chemo-radiotherapy is an alternative, although its efficacy

is most marked in squamous cell carcinomas and in the prox-

imal two thirds of the oesophagus.2 For tumours that are

resectable, a recent meta-analysis clearly shows an improve-

ment in outcomes with the use of both neoadjuvant chemo-

therapy and neoadjuvant chemo-radiotherapy.2 Despite these

efforts to improve results with neoadjuvant therapy, there are

a proportion of patients who fail locoregionally without evi-

dence of systemic metastasis. In these patients, there is

a potential for cure, accepting that the risk of further distant

relapse remains high.

For oesophageal tumours, the issue of salvage therapy in

the event of locoregional recurrence is rarely considered. Head
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and neck cancer represents an example of where locoregional

failures can possibly be salvaged by radiotherapy after initial

surgery.3 For the oesophagus, one of the obstacles to delivering

curative radiotherapy is whether the patient has been treated

with neoadjuvant radiotherapy and what dose has been deliv-

ered to radiosensitive tissues such as the spinal cord. In

addition, the delivery of very high doses of radiation to the

oesophagus and trachea may result in strictures. Furthermore,

the question of whether high-dose radiotherapy in this setting

results in greater gastric toxicity as the stomach is positioned

within the irradiated field in the thorax needs to be addressed,

especially if the recurrence is at the anastomosis. At this time,

there are no published data relating to this problem.

From a large series of patients who have had various treat-

ment modalities of surgery, radiotherapy and chemotherapy for

oesophageal cancer, we aimed to assess the outcomes of

patients who have had high-dose salvage chemo-radiotherapy

after having relapsed locoregionally in the chest or lower neck

after initial resection of their tumour.

METHODS

A database of all patients with cancer of the oesophagus or

oesophagogastric junction has been maintained since 1987

through the Princess Alexandra Hospital Combined Upper Gas-

trointestinal Oncology Clinic. Patient demographics, investiga-

tions, management, pathology and disease status are

prospectively documented from the time of presentation. Fol-

lowing definitive treatment, patients are routinely followed up,

with investigations carried out when clinically indicated by

patient’s symptoms and signs.

Eligibility

From the database, we identified the patients who had a docu-

mented locoregional recurrence following initial curative sur-

gery for an oesophageal cancer. Patients may have had

neoadjuvant therapy. Those patients who subsequently

received salvage definitive chemo-radiotherapy with curative

intent were reviewed. To receive salvage chemo-radiotherapy,

patients had to be Eastern Cooperative Oncology Group per-

formance status 0 or 1, have locoregional disease and be able

to receive a reference dose of more than 50 Gy. Locoregional

recurrence was defined as anastomotic recurrence or media-

stinal lymphadenopathy.

Eligible patients were reviewed in terms of initial pathology,

initial management, patterns of relapse, type of salvage ther-

apy, consequent toxicity and outcome. Particular detail was

given to documenting neoadjuvant therapy, surgical technique

and morbidity resulting from the salvage therapy. Staging

involved the use of endoscopy, transluminal endoscopic ultra-

sound (when available) and CT scanning. Positron emission

tomography was used when it became available to exclude

distant metastases.

Salvage treatment schedules

Radiation technique

Patients were planned using conformal three-dimensional CT

planning and treated supine in a shell using a three- or four-

field, two-phase technique with lung inhomogeneity correction.

The gross tumour volume was covered with a margin of 2–

3 cm. Total doses varied between 45 and 60 Gy over 25–30

fractions (5–6 weeks) at 1.8–2.2 Gy per fraction. The biological

effective dose for all schedules was calculated to be more than

50 Gy. Spinal cord tolerance was kept to ,48 Gy with lung

tolerances of V20 ,30%.

Chemotherapy schedules

When used, the chemotherapy schedule involved 5-fluorouracil

(5FU) with or without cisplatin and depended on co-morbidities.

The schedules included 225 mg/m2/day 5FU continuous

infusion concurrent with radiotherapy or 800 mg/m2/day 5FU

for 4 days and 80 mg/m2 cisplatin on weeks 1 and 5 of

radiotherapy or 80 mg/m2 cisplatin only on weeks 1 and 5 of

radiotherapy.

End-points

Survival was determined from the date of initial diagnosis and

from the diagnosis of the locoregional recurrence to death.

Recurrence was defined as local if anastomotic or regional if

involving the mediastinal lymph nodes (including the supracla-

vicular lymph nodes as long as they were treated within the

radiation field to a curative dose). The initial position of the

tumour was defined according to upper, middle and lower thirds

of the thoracic oesophagus. Survival was analysed by the

Kaplan–Meier method. Statistical analysis was carried out

using the Statistical Package for Social Science 14.1(SPSS,

Chicago, IL). We carried out a univariate analysis to determine

whether age, gender, histologic subtype, initial site, overall

stage, previous neoadjuvant therapy, site of relapse or type of

salvage therapy predicted for any adverse outcome. Continu-

ous data were compared by the Mann–Whitney U test and the

ordinal data by the x2 test. The study complied with the Australian

National Health and Medical Research Council’s guidelines on

research involving human subjects. Toxicity was assessed using

the CTCAE version 3.0.

RESULTS

Of the 1065 patients treated between 1987 and 2005, 525

(47.9%) had primary resection with or without neoadjuvant

radiotherapy, 238 (21.7%) had definitive radiotherapy or

chemo-radiotherapy and 302 (26.7%) received treatment with

palliative intent. Neoadjuvant treatment involved a radiation

dose of 35 Gy in 15 fractions over 3 weeks with concurrent

5FU and cisplatin in week 1 of radiotherapy. From the patients

who had a resection, 46 (9.1%) had a documented locoregional

relapse. From this group, 14 (2.7%) were considered suitable to
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receive definitive salvage radiotherapy or chemo-radiotherapy.

The other 32 were treated with palliative intent using chemo-

therapy, radiotherapy, stenting or supportive care only. This

was primarily because of the use of prior radiotherapy, per-

formance status and co-morbidities. The 14 patients who had

curative salvage therapy had a mean follow-up time of

13 months (3–118 months). The majority were male (79%)

over 60 years of age. Fifty per cent had stage 3 disease at first

presentation, with predominantly adenocarcinomas (71%)

located in the mid-oesophagus. Relapses after initial surgery

were mostly in the mediastinal lymph nodes (50%). These

details are summarized in Table 1. Neoadjuvant therapy was

used in 50% of the patients with one having a complete

response. All patients had resection of the oesophagus with

the mediastinal, subcarinal, left gastric and celiac nodes. Most

salvage schedules involved combined chemo-radiotherapy

(79%), with a median dose of 60 Gy in 30 fractions. Concurrent

cisplatin and 5FU were used in 36% of patients, while a single

agent was used in 36%. One patient had excision of a supra-

clavicular lymph node followed by regional radiotherapy. These

details are summarized in Table 2.

Of the three patients who received neoadjuvant chemo-

radiotherapy initially, cumulative spinal cord doses after sal-

vage radiotherapy were available for two of them. These two

patients received 48.5 and 50 Gy to the spinal cord, which indi-

cated two minor departmental protocol violations. The possible

toxicity was accepted by the treating team and patient to

achieve the required dose to the target volume.

The median overall survival for the group from the time of

detection of the recurrence was 16 (3–172) months with one

patient surviving more than 5 years after salvage therapy. The

median overall survival from diagnosis of the primary oesopha-

geal cancer was 36 (10–86) months. These results are shown in

Figures 1 and 2. On univariate analysis, only age (.60 years)

and site of recurrence (anastomotic recurrence) predicted for

a poorer outcome. These results are shown in Table 3.

Toxicity of salvage therapy was generally acceptable. The

most notable side-effects were related to oesophagitis and gas-

tritis with five patients experiencing this toxicity (one with grade

3 oesophagitis). These results are summarized in Table 4.

There were no radiotherapy-related treatment breaks, with all

14 patients completing the course as intended. There were no

toxicity-related hospital admissions or cases of pneumonitis

in this cohort.

DISCUSSION

Data on the survival benefit of salvage chemo-radiotherapy for

locoregional recurrent oesophageal cancer after initial surgery

Table 1. Patient characteristics (N = 14)6

Characteristic n (%)

Age in years, median (range) 62.9 (46–70)

Male 11 (79)

Histology

Adenocarcinoma 10 (71)

Squamous cell carcinoma 4 (29)

Initial site

Upper third 4 (29)

Middle third 7 (50)

Lower third 3 (21)

Stage following surgery

pCR 1 (7)

1 3 (21)

2A 2 (15)

2B 1 (7)

3 7 (50)

Site of relapse

Anastomotic 4 (29)

Mediastinal lymph nodes 7 (50)

Supraclavicular lymph nodes 3 (21)

Table 2. Prior and current therapy

Therapy n (%)

Prior neoadjuvant therapy

None 7 (50)

Chemotherapy alone 4 (29)

Chemo-radiotherapy 3 (21)

Salvage therapy

Chemo-radiotherapy 11 (79)

Radiotherapy 2 (14)

Radiotherapy and surgery 1 (7)

Salvage radiotherapy

58–60 Gy in 28–30 fractions 11 (79)

Others† 3 (21)

Salvage chemotherapy

Continuous fluorouracil 4 (29)

Cisplatin and fluorouracil 5 (36)

Cisplatin alone 1 (7)

No chemotherapy 3 (21)

†45 Gy in 20 fractions, 50.4 Gy in 28 fractions and 50 Gy in 25 fractions.

Fig. 1. Survival from date of recurrence to death.
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are scarce. We report a 9% locoregional recurrence rate after

definitive surgery with one third of those (or 2.6% of those who

had a primary resection) being suitable for salvage definitive

chemo-radiotherapy with curative intent. This is clearly a highly

selected group of patients who were considered fit and able to

tolerate combination therapy with a potential for cure. Most

recurrences do not occur in a setting where they are salvage-

able by radical curative doses of radiotherapy or chemo-radio-

therapy. For those who are fit and agreeable to undergo such

treatment, salvage radiotherapy offers a small but real chance

of inducing a second long-term remission.

There have been other reported studies involving salvage

radiation therapy for patients in this setting, usually with con-

current chemo-radiotherapy. The majority of these reports are

from Japan, involving patients with squamous cell carcino-

mas.4–7 There are reports of a 2-year survival of 19% with

a median survival of 9.5 and 13.8 months, respectively.5,6 The

study by Nishimura et al. looked at the feasibility and effective-

ness of concurrent chemo-radiotherapy for postoperative

locally recurrent oesophageal cancer—analysing 16 patients

using a dose of 60 Gy in 30 fractions over 7 weeks with 5FU

(250–300 mg/m2/day on weeks 1, 3, 5 and 7) and fractionated

cisplatin (10 mg/day over 5 days on weeks 1, 2, 5 and 6). The

compliance rate was 72% with a response rate of 72%. This

regimen proved to be well tolerated and provided some exten-

sion of survival compared with palliative measures with no sig-

nificant grade 3 or 4 non-haematological toxicity.

In 2006, Jingu et al. prospectively assessed 30 patients

treated with salvage chemo-radiotherapy following previous

resection. They reported a median survival of 39 months and

a 3-year survival of 56.3%.4 Their regimen used nedaplatin—

a cisplatin-based derivative which has shown efficacy in phase

II studies. These figures have yet to be confirmed in other stud-

ies. Our data are the first series to include patients with adeno-

carcinomas of the oesophagus. This may explain the inferior

median survival when compared with that series.

Despite the fact that the numbers are small in all the reports,

the predominance of adenocarcinomas in our series may have

affected relapse patterns and survival. Nevertheless in this

highly selected group where restaging after locoregional recur-

rence shows localized disease, an aggressive approach to

management seems justified. We found that age and the site

of recurrence were significant predictors of survival and tradi-

tional predictors of outcome such as histologic subtype and

type of salvage therapy warrant further evaluation in larger

studies. These prognostic variables were similar to those

reported by Jingu et al. who found that performance status,

age and pattern of recurrences influenced prognosis. Similar

to our finding, it appears that mediastinal recurrences do better

than anastomotic recurrences. Tumour subtype, location, stage

and the use of neoadjuvant chemo- or chemo-radiotherapy did

not have a significant impact on survival. None of the patients in

this series had two synchronous localized sites of recurrence

although it must be emphasized that this was not a selection

criterion. Certainly, patients who have two localized sites of

disease encompassable by single radiation portal are also can-

didates for radical salvage treatment. However, as this is a small

and selected series, it is difficult to define the clinical signifi-

cance of the identified variables on a univariate analysis.

Whether these adverse prognostic factors should be consid-

ered for more intensive treatment is unclear. We can only pos-

tulate that perhaps, anastomotic recurrences do worse than

nodal recurrences because of the influence on the ability to

eat and maintain adequate nutrition and a stable weight. Ideally,

a prospective randomized controlled trial would be required to

Fig. 2. Survival from date of diagnosis to death.

Table 4. Acute gastric toxicity

Toxicity Number

Nausea 3 (1 G3)

Vomiting 0

Anorexia 2

Oesophagitis/gastritis 5 (1 G3)

Table 3. Univariate analysis of prognostic variables for overall

survival

Variable P-value

Age: ,60 vs .60 years 0.019

Gender: Male vs female 0.496

Histologic subtype: adenocarcinoma vs squamous

cell carcinoma

0.712

Initial site: upper vs middle vs lower 0.08

Overall stage 0.07

Neoadjuvant therapy: none vs chemotherapy vs

chemo-radiotherapy

0.8

Site of relapse: anastomosis vs mediastinal nodes 0.03

Salvage therapy received: chemo-radiotherapy vs

radiotherapy

0.579
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further evaluate the survival benefits identified in this retrospec-

tive series and further clarify the prognostic significance of the

variables discussed above. However, as presented, this is a small

subset of patients and such a trial is probably not feasible.

There was no inference from these data that gastric toxicity

is increased with the presence of the stomach in the irradiated

field within the thorax. There was a 15% (2 of 14) rate of grade 3

or 4 gastrointestinal toxicity presenting as nausea and heart-

burn. It is possible that a relative decrease in blood supply to the

transposed stomach may result in less radiation damage and

therefore explain these findings. In addition, conformal radiation

fields may also contribute to the low toxicity observed. Despite

having had previous therapy, we felt that the outcome in these

patients was surprisingly good and that the principle of salvage

radical chemo-radiotherapy is applicable to oesophageal can-

cer as it is in other forms of cancer.

CONCLUSION

We conclude that the median overall survival of 16 months for

definitive salvage radiotherapy with or without chemotherapy is

tolerable and that this approach is justifiable in this small group

of highly selected patients. Age and site of recurrence appear

to influence outcomes with statistical significance. There is no

trend towards greater toxicity with the stomach being within the

irradiated field within the thorax.
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