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� Société Internationale de Chirurgie 2019

Abstract

Background Standard therapy for loco-regionally advanced, resectable oesophageal carcinoma is trimodality therapy

(TMT) consisting of neoadjuvant chemoradiotherapy and oesophagectomy. Evidence of survival advantage of TMT

over organ-preserving definitive chemoradiotherapy (dCRT) is inconclusive. The aim of this study is to compare

survival between TMT and dCRT.

Methods A systematic review and meta-analyses were conducted. Randomised controlled trials and observational

studies on resectable, curatively treated, oesophageal carcinoma patients above 18 years were included. Three online

databases were searched for studies comparing TMT with dCRT. Primary outcomes were 1-, 2-, 3- and 5-year overall

survival rates. Risk of bias was assessed using the Cochrane risk of bias tools for RCTs and cohort studies. Quality of

evidence was evaluated according to Grading of Recommendation Assessment, Development and Evaluation.

Results Thirty-two studies described in 35 articles were included in this systematic review, and 33 were included in

the meta-analyses. Two-, three- and five-year overall survival was significantly lower in dCRT compared to TMT,

with relative risks (RRs) of 0.69 (95% CI 0.57–0.83), 0.76 (95% CI 0.63–0.92) and 0.57 (95% CI 0.47–0.71),

respectively. When only analysing studies with equal patient groups at baseline, no significant differences for 2-, 3-

and 5-year overall survival were found with RRs of 0.83 (95% CI 0.62–1.10), 0.81 (95% CI 0.57–1.14) and 0.63

(95% CI 0.36–1.12).

Conclusion These meta-analyses do not show clear survival advantage for TMT over dCRT. Only a non-significant

trend towards better survival was seen, assuming comparable patient groups at baseline. Non-operative management

of oesophageal carcinoma patients might be part of a personalised and tailored treatment approach in future.

However, to date hard evidence proving its non-inferiority compared to operative management is lacking.

Introduction

Oesophageal carcinoma is the eighth most common and the

sixth most lethal malignancy worldwide [1]. Surgical

resection has long been standard treatment [2]. The addi-

tion of neoadjuvant chemoradiotherapy was proposed since

many clinicians considered oesophageal carcinoma to be a

systemic disease. Chemoradiotherapy was supposed to

reduce micrometastases and increase resectability and

radicality of surgery, thus reducing the chance of local

recurrence [3]. The benefit of trimodality therapy (TMT),
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consisting of neoadjuvant chemoradiotherapy followed by

oesophagectomy and lymph node dissection, was con-

firmed by the ‘‘Chemoradiotherapy for Oesophageal cancer

followed by Surgery Study’’ (CROSS). Median overall

survival after TMT was 49.4 months, whereas overall

survival after surgery alone was 24.0 months [4]. Since

then, TMT is the standard therapy for loco-regionally

advanced, resectable oesophageal cancer [5].

Surgery in TMT is, however, not considered feasible in

all resectable patients [6–8]. In addition, up to 34% of

patients eligible for TMT do not proceed to oesophagec-

tomy after chemoradiotherapy due to deteriorating clinical

status, disease progression or patient’s choice [7, 9]. For

inoperable patients, definitive chemoradiotherapy (dCRT)

was established as non-surgical treatment modality with

curative intent [10–12]. Two randomised controlled trials

(RCTs) compared dCRT with TMT. Both studies con-

cluded equal oncological outcome in terms of survival.

Higher treatment-related mortality was reported in the

TMT group by both studies [13, 14]. These trials suggest

non-inferiority of organ-preserving dCRT but were not

methodologically flawless. At this moment, a systematic

review and meta-analysis of all existing literature (i.e. not

only on RCTs) comparing TMT with dCRT do not exist.

The aim of this meta-analysis is to compare overall sur-

vival in patients with resectable oesophageal carcinoma,

treated with curative intent with either dCRT or TMT.

Materials and methods

Criteria for study eligibility

RCTs, longitudinal retrospective and prospective observa-

tional studies and case–control studies were included.

There was no limit as to the length of the follow-up period.

Case reports were excluded. Only full-text articles written

in English or Dutch were included. No restrictions on

publication status were applied. In case of overlapping

cohorts, the study reporting the highest number of relevant

outcome measures was included and marked as primary

study. If another article on the same study mentioned a new

outcome measure, it was also included. The remainder was

excluded.

Participants

All studies reporting on patients older than 18 years with

stages I through IVa histologically proven oesophageal

carcinoma [adenocarcinoma (AC) or squamous cell carci-

noma (SCC)] treated with curative intent were considered

for inclusion. Studies were excluded if they included (1)

patients with irresectable disease and (2) patients with Tis

or M1b carcinoma.

Interventions

Studies comparing dCRT with TMT were considered eli-

gible, irrespective of type of surgery and chemoradiother-

apy regimen. Studies on adjuvant (chemo)radiotherapy,

neoadjuvant chemotherapy or neoadjuvant radiotherapy

were excluded. Studies mixing the former groups with

TMT were also excluded. If studies performed adjuvant/

salvage therapy in case of recurrence, the study was

included.

Outcome measures

The primary outcomes of this study were (1) 1-, 2-, 3- and

5-year overall survival rates and (2) 1-, 2-, 3- and 5-year

overall survival rates in equal patient populations at

baseline.

Secondary outcome measures were (1) mean/median

overall survival in months; (2) loco-regional recurrence

rates; (3) distant failure rates; and (4) short-term mortality

rates in the first 3 months of treatment.

Search methods for the identification of studies

A review protocol was developed based on the Preferred

Reporting Items for Systematic Reviews and Meta-Anal-

ysis (PRISMA) statement (www.prisma-statement.org).

The protocol was not published, but can be found in Online

Resource 1. PubMed, Embase.com and Wiley/Cochrane

Library were searched from inception up to 27 November

2017 (by DV and JCFK). The following terms were used

(including synonyms and closely related words) as index

terms or free-text words: ‘esophageal neoplasms’ and

‘chemoradiation’ and ‘alone’ or ‘salvage therapy’ or ‘sur-

gery’ or ‘chemoradiotherapy’. The full search strategies for

all databases can be found in the Online Resource 2.

Duplicate articles were excluded. In case of missing full

texts, authors were contacted where possible.

Study selection

Two reviewers (DV and CdB) individually evaluated

search results for eligibility. Disagreement was resolved by

discussion, with DvdP acting as arbitrator where necessary.

After the initial title and abstract screening, full texts of

relevant articles were retrieved and screened by two

authors independently (DV and CdB). DvdP acted as

arbitrator in case of disagreement. Reasons for exclusion

were documented. Covidence and Endnote were used in the

selection process.
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Data extraction

Data were extracted by DV and checked by CdB. Dis-

crepancies were resolved by consensus, and DvdP was

consulted in case of disagreement. A predefined data

extraction sheet was used in Excel and was piloted in at

least one included study. If possible, data were entered into

RevMan. In case of missing outcome data, authors were

contacted by e-mail where possible. Correspondence did

not lead to additional data. The following data were

extracted: (1) general information (author, year, method-

ology, patient characteristics, treatment regimens); (2)

survival rates at reported follow-up; and (3) mean/median

overall survival in months including standard errors (SE),

standard deviations (SD) or 95% confidence intervals (CI).

If available, survival data for (propensity score) matched

cohorts were extracted. Local recurrence, distant failure

and short-term mortality rates were extracted as well.

When both per-protocol and intention to treat analyses

were reported, the per-protocol based data were extracted.

Risk of bias

Risk of bias for randomised controlled trials was assessed

at study level by DV and checked by CdB, using the

Cochrane risk of bias tool for trials [15]. Discrepancies

were resolved by consensus or referral to DvdP. Risk of

bias was assessed according the following domains:

selection bias, detection bias, attrition bias, reporting bias

and other bias. Performance bias was not assessed as

blinding is impossible due to the invasive character of the

interventions. Each domain was graded as high, low or

unclear.

Risk of bias in cohort studies was assessed at study level

using the Cochrane tool for cohort studies. Quotes and a

justification of our assessment were documented for every

domain in every article.

Data analyses

If survival rates were given, the number of survivors was

calculated using total sample sizes, unless authors reported

on separate sample sizes for 1-, 2-, 3- or 5-year follow-up.

All numbers were rounded down. If SD of mean overall

survival was not reported, it was calculated from the SE or

95% CI according the Cochrane Handbook for Systematic

Reviews of Intervention [16].

Homogeneity between included studies was assessed at

outcome level using the Higgins I2 statistic. When I2 was

more than 50%, studies were considered heterogeneous. A

random-effect model was used since heterogeneity was

expected. The Mantel–Haenszel method was used to

compute relative risks (RR) in overall survival, recurrence

and morbidity rates. For continuous data the inverse vari-

ance method was used, computing differences in means.

Data of overlapping cohorts were added only once to each

individual analysis (i.e. only the primary study data).

Separate analysis of overall survival rates and mean

survival was performed including only studies with equal

patient populations at baseline. Equal populations were

created through randomisation, matching or coincidence.

The following subgroup analyses on 5-year overall

survival were performed: (1) studies including only tho-

racic oesophageal carcinomas; (2) studies including only

SCC or AC; (3) studies including only patients with rela-

tively good performance status (Karnofsky score C70 or

WHO/Eastern Cooperative Oncology Group (ECOG)

scores B2); and (4) studies originating from Asia and the

West.

A sensitivity analysis was performed on 5-year survival

rates. In studies performing salvage oesophagectomy after

dCRT, the number of patients receiving salvage surgery

was deducted from both the total dCRT group size and the

number of survivors.

Grading of Recommendations Assessment,

Development and Evaluation (GRADE)

The GRADE method was used to analyse the risk of bias

across studies and evaluate the level of evidence of the

conclusions. Results are presented in a Summary of Find-

ings table using the GRADEpro software.

Results

Study selection and characteristics

The literature search produced a total of 7272 hits. After

duplicate removal, 4089 hits were screened on title and

abstract. This resulted in 126 full-text articles that were

assessed for eligibility. The inclusion criteria were met by

35 articles describing 32 studies (21 Western and 11 Asian;

Fig. 1) [7, 13, 14, 17–48]. Of the 35 articles included, two

were RCTs and 33 were observational. In total 26,917

patients were included, of whom 17,513 received dCRT

and 9404 received TMT. Nine studies included only

patients with thoracic oesophageal carcinoma, while the

other 23 did not mention excluding cervical carcinomas.

Eleven studies included only patients with SCCs and three

only patients with ACs. The remainder included both SCCs

and ACs. Ten studies described by 11 articles had similar

patient populations at baseline or performed propensity

score matching. The main characteristics of included arti-

cles are presented in Table 1.
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Risk of bias

Both RCTs had high risk of bias in the ‘‘selective report-

ing’’ domain since no trial protocols were published. One

of the studies did not blind outcome assessment, while one

other study did not report on outcome assessment blinding

at all. No risk of bias was identified in other domains. The

risk of bias in RCTs table is presented in Online Resource

3.

Risk of bias in the observational studies was high. In

42% of the observational studies, risk of bias in patient

selection was high because dCRT patients were older and

had more comorbidities, lower performance status and

more advanced disease. Only eight studies tried to min-

imise this difference by matching the cohorts. In addition,

36% of the observational studies did not identify prog-

nostic factors, and 42% did not have similar co-interven-

tions in the two treatment groups, causing major bias. The

risk of bias table in observational studies is presented in

Online Resource 4.

One-year overall survival

One-year overall survival rates were reported in eight

studies and were significantly lower in the dCRT group

with a RR of 0.80 (95% CI 0.74–0.88; P\ 0.00001). One

study reported 1-year overall survival rates of 85.9% for

dCRT and 97.8% for TMT in matched cohorts [32]. The

forest plot of 1-year overall survival is presented in Fig. 2.

Two-year overall survival

Two-year overall survival rates were reported in 14 studies

and were significantly lower in the dCRT group with a RR

of 0.69 (95% CI 0.57–0.83; P\ 0.00001). Four studies

with equal patient groups at baseline reported 2-year

overall survival rates. No statistical significant difference

Embase.com:
3,526

PubMed:
3,207

Wiley/Cochrane
Library:
539

7,272 References
eligible for selection

126 References
evaluated on full text

Exclusion of
duplicates:

3,183

Exclusion based on
title and abstract:

3,963

Exclusion based on
full text:

- Did not meet in-
and exclusion
criteria: 69
- Full text

unavailability: 11
- Non-English: 6
- Overlapping-
Cohorts: 5

35 References
included

4,089 References for
screening

Fig. 1 Flowchart of the

selection process
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Fig. 2 Forest plots of 1-, 2-, 3-

and 5-year overall survival
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was observed in overall survival in these four studies with a

RR of 0.83 (95% CI 0.62–1.10; P = 0.20). Forest plots of

2-year overall survival rates for both (1) all included

studies and (2) equal patient population studies are pre-

sented in Fig. 2.

Three-year overall survival

Three-year overall survival rates were reported in 15

studies and were significantly lower in the dCRT group

with a RR of 0.76 (95% CI 0.63–0.92; P = 0.005). Five

studies with equal patient groups at baseline reported

3-year overall survival rates. No statistical significant dif-

ference was observed in overall survival in these five

studies with a RR of 0.81 (95% CI 0.57–1.14; P = 0.23).

Forest plots of 3-year overall survival rates for both (1) all

included studies and (2) equal patient population studies

are presented in Fig. 2.

Five-year overall survival

Five-year overall survival rates were reported in 15 studies

and were significantly lower in the dCRT group with a RR

of 0.5 (95% CI 0.47–0.71; P\ 0.00001). Three studies

with equal patient groups at baseline reported 5-year

overall survival rates. No statistical significant difference

was observed in overall survival in these three studies with

a RR of 0.63 (95% CI 0.36–1.12; P = 0.11). Forest plots of

5-year overall survival rates for both (1) all included

studies and (2) equal patient population studies are pre-

sented in Fig. 2.

Mean/median overall survival

None of the studies reported the mean overall survival, and

meta-analysis was therefore not possible. Sixteen studies

reported the median overall survival, which ranged from

11.8 to 95 months in the dCRT group and from 16.4 to

83 months in the TMT group. Five studies with equal

patient groups at baseline reported the median overall

survival, ranging from 14.2 to 57.9 months in the dCRT

group and from 17.7 to 59.4 months in the TMT group.

Local recurrence

Local recurrence rates were reported in 18 studies. Sig-

nificantly more local recurrence was observed in the dCRT

group compared to the TMT group with a RR of 2.18 (95%

CI 1.79–2.66; P\ 0.00001). The forest plot is presented in

Fig. 3.

Distant failure rate

Distant failure rates were reported in 14 studies. No dif-

ference in distant failure rates between dCRT and TMT

was observed with a RR of 0.84 (95% CI 0.65–1.09;

P = 0.20). The forest plot is presented in Fig. 3.

Short-term mortality (90 days)

Short-term mortality rates were reported in eight studies.

Significantly less short-term mortality was observed in

patients treated with dCRT compared to TMT with a RR of

0.20 (95% CI 0.10–0.43; P\ 0.0001). The forest plot is

presented in Fig. 3.

Subgroup analyses

Subgroup analyses were performed on 5-year overall sur-

vival rates. All subgroup analyses showed significant sur-

vival advantage of TMT compared to dCRT.

The RRs on 5-year overall survival in dCRT compared

to TMT for cervical and thoracic carcinomas and only

thoracic carcinomas were 0.58 (95% CI 0.44–0.77;

P = 0.0001) and 0.55 (95% CI 0.39–0.76; P = 0.0004),

respectively. There was no difference between the two

subgroups (I2 statistic 0%, P = 0.77).

Subgroup analysis on studies including only SCC

resulted in a RR of 0.54 (95% CI 0.36–0.82; P = 0.003).

Performing a meta-analysis of studies including both SCC

and AC resulted in a RR of 0.57 (95% CI 0.43–0.77;

P = 0.0002). There was no difference between the two

subgroups (I2 statistic 0%, P = 0.83). A separate meta-

analysis of studies including only AC could not be per-

formed. Two studies only including ACs reported on

5-year overall survival rates. One author reported 5-year

overall survival rates in dCRT and TMT groups of 35.6%

and 43.6%, respectively [41]. The other reported 5-year

survival rates of 28.1% and 54.7%, respectively [45]. One

author reported 3-year overall survival rates in AC patients

of 36% and 33%, respectively. Only 23 patients were

included in this study. [18].

A meta-analysis of studies with only good performance

status patients resulted in a RR of 5-year survival after

dCRT compared to TMT of 0.77 (95% CI 0.62–0.97;

P = 0.02).

The RR of 5-year survival in dCRT compared to TMT

was 0.60 (95% CI 0.44–0.81; P = 0.0009) in Asian studies

and 0.57 (95% CI 0.44–0.73; P\ 0.00001) in Western

studies. There was no difference between the two sub-

groups (I2 statistic 0%, P = 0.82). The forest plots of these

subgroup analyses are presented in Online Resource 5.
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Fig. 3 Forest plot of local recurrence, distant failure and short-term mortality rates
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Sensitivity analysis

A sensitivity analysis was performed in which patients in

the dCRT group receiving salvage surgery were excluded.

The RR of 5-year overall survival was 0.56 (95% CI

0.46–0.69) for dCRT compared to TMT. There was no

difference between the sensitivity analysis and the original

analysis (I2 statistic 0%, P = 0.87). The forest plot of the

sensitivity analysis is presented in Online Resource 6.

Grade

Risk of bias across studies and a summary of the results of

these meta-analyses are presented in Summary of Findings

of Table 2. The level of evidence was ‘low’, ‘very low’ or

‘‘moderate’’ since most included studies were observa-

tional. The level of evidence was downgraded due to (1)

high risk of bias in the selection domain; (2) heterogeneity

in the outcome measures; and (3) imprecision of the

evidence.

Discussion

TMT is standard therapy for primary resectable, loco-re-

gionally advanced oesophageal carcinoma. However, two

RCTs by Bedenne and Stahl suggested comparable overall

survival after dCRT and TMT [13, 14]. The results of this

Table 2 Summary of findings table

dCRT compared to TMT for locally advanced, resectable, non-metastatic oesophageal carcinoma

Patient or population: locally advanced, resectable, non-metastatic, oesophageal carcinoma

Intervention: dCRT

Comparison: TMT

Outcomes Anticipated absolute effectsa

(95% CI)

Relative effect

(95% CI)

No. of participants (studies) Certainty of the

evidence (GRADE)

Risk with

TMT

Risk with dCRT

5-Year overall survival—total 398 per

1.000

227 per 1.000

(187–282)

RR 0.57

(0.47–0.71)

14,129 (15 observational

studies)

���� very lowb,c,d

5-Year overall survival—equal

groups at baseline

387 per

1.000

244 per 1.000

(139–434)

RR 0.63

(0.36–1.12)

2025 (3 observational

studies)

���� very lowc,d

Local recurrence rate—total 180 per

1.000

393 per 1.000

(322–479)

RR 2.18

(1.79–2.66)

2248 (17 observational

studies, 1 RCT)

� � �� lowe

Distant failure rate—total 299 per

1.000

251 per 1.000

(194–325)

RR 0.84

(0.65–1.09)

1829 (13 observational

studies, 1 RCT)

���� very lowe,f

Short-term mortality rate—total 72 per

1.000

14 per 1.000

(7–31)

RR 0.20

(0.10–0.43)

1126 (6 observational

studies, 2 RCT’s)

���� moderate

CI confidence interval, RR risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there

is a possibility that it is substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of

effect
aThe risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect

of the intervention (and its 95% CI)
bRisk of bias in selection of patients for both treatment groups in most studies. Older patients with higher disease stage and worse performance

status or higher comorbidity index were shifted to the dCRT group
cMost studies found better overall survival rates in TMT groups (see meta-analyses); there was, however, large heterogeneity in outcomes

(measured with I2 statistic)
dMost authors reported on overall survival rates but did not report on the number of censored patients. Number of events (survival) at reported

follow-up had to be calculated using the total patient groups
eRisk of bias in selection of patients for both treatment groups in some studies. Patients with more advanced disease stages were shifted to dCRT

group
fLarge heterogeneity in observed outcomes measured by the I2 statistic
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current meta-analysis show survival advantage for TMT

over dCRT is not certain. However, there is a trend towards

better survival after TMT. Analyses of equal patient groups

at baseline were performed to counter the selection bias of

observational studies. The results of this meta-analysis are

supported by two Cochrane reviews that also did not find

clear survival advantage for TMT over dCRT [49, 50].

These reviews included only randomised patients, creating

equal patient groups at baseline. An overall survival hazard

ratio (HR) of 0.99 (95% CI 0.79–1.24) for TMT compared

to dCRT was reported.

The results from this study support the general consen-

sus of TMT being standard therapy for resectable oe-

sophageal carcinoma. However, the results suggest that

dCRT is an acceptable treatment option in terms of survival

as well, supporting clinicians in their decision to diverge

from the best clinical care in certain specific situations. In

terms of more personalised and tailored care, clinicians

should be able to diverge from clinical practice guidelines.

Multidisciplinary workup in which surgeons, oncologists,

nurse practitioners, psychologists and radiotherapists con-

sider the patient’s condition and wishes should be the

cornerstone of decision-making.

Most clinicians recognise cervical oesophageal carci-

noma as different entities, preferably treated with dCRT

alone [51, 52]. They are often advanced at presentation and

tend to invade nearby structures. They are therefore espe-

cially difficult to treat and often deemed irresectable. It was

decided not to exclude cervical carcinomas from this

review because most authors comparing dCRT with TMT

did not mention excluding cervical tumours. However, they

often do only form a small proportion of total cohorts. It

could possibly bias our results; this was, however, min-

imised by including only studies that did not mention

inclusion of irresectable patients. In addition, subgroup

analysis of studies with solely thoracic carcinomas showed

this potential bias did not influence our results. Including

cervical as well as junctional tumours contributed to the

large heterogeneity at outcome level.

Analogous to gastric carcinoma, differences in patients

and outcomes are expected in Asia and the West reflected

in Asian and Western studies [53]. The predominant his-

tology is SCC in Asia and AC in the West with different

chemoradiotherapy regimen standards [54]. The preferred

regimen is carboplatin and paclitaxel in the West and cis-

platin and 5-fluorouracil in Asia [4, 55]. Subgroup analysis

of Asian and Western studies was conducted to evaluate

the effect of these differences on our results. In addition,

subgroup analysis of only SCCs was conducted since SCCs

are supposed to respond better to chemoradiotherapy [4]. A

recent large cohort study showed better survival after

multimodal therapy compared to dCRT in ACs but com-

parable survival in SCCs [56].

Study location and histologic subtype did not seem to

influence our results. However, it has to be noted that most

studies were conducted before the introduction of the

CROSS regimen in 2012. In addition, it was not possible to

perform subgroup analyses on ACs only since studies that

only included ACs are lacking. Most studies included

SCCs as well as ACs. To present a broad overview of

literature and to strengthen external validity of these

analyses in the Western World, it was decided to include

those studies.

In this review, some studies included patients who

received salvage surgery or chemotherapy after initial

therapy. Most studies did not report on treatment of (local)

recurrences. This is essential as it influences survival and

therefore our results. To make sure salvage surgery did not

influence the results, a sensitivity analysis excluding

patients receiving salvage surgery after dCRT was per-

formed. Some studies suggest that chemoradiotherapy,

close monitoring and salvage oesophagectomy in case of

recurrence increase overall survival. A systematic review

by Jamel in 2017 included 11 studies comparing salvage

oesophagectomy with planned oesophagectomy after

chemoradiotherapy. They found no survival benefit for

either [HR 1.17 (95% CI 0.94–1.46)]. However, higher

postoperative morbidity rates in the salvage group were

reported [odds ratio (OR) 1.30 (95% CI 1.00–1.67] prob-

ably due to the scarring effects of radiotherapy on the

operation field. Authors suggest that these complex salvage

oesophagectomies should only be performed in specialised

high-volume centres [57]. Swisher et al. stated that 49% of

patients in their trial were spared surgery by this approach

[58]. Salvage surgery in case of recurrence and dCRT

should be seen as different treatment entities, both are

justified.

These meta-analyses show dCRT is associated with

higher local recurrence rates as supported by the review by

Vellayapan. No review reported on distant failure rates yet.

In line with the two reviews, higher treatment-related

mortality in the TMT group was found, which is logical as

it displays the risk of operation [49, 50].

Our results suggest the addition of surgery to neoadju-

vant chemoradiotherapy does not necessarily lead to sur-

vival benefit in comparable patient groups. A trend towards

better survival after TMT was seen; it was, however, not

significant. One strength of this review is its novelty, as no

review of all literature comparing dCRT with TMT has

been published to date. However, the broad overview of all

existing literature is also a limitation of this study. In order

to enable this broad overview, a wide variety of study was

included. These studies were very heterogeneous in terms

of patient characteristics, disease specificities, chemoradi-

ation regimen and types of surgery. In addition, patient

populations differ between Eastern and Western studies.
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Most studies were published before the introduction of the

CROSS protocol, which might influence our results.

Another limitation relates to the selection bias of the

included studies. This bias was tackled by subgroup anal-

yses of equal patient groups at baseline. These subgroups

are, however, small, and outcomes are very heterogeneous

even among the subgroups. Many studies mixed up both

SCCs and ACs creating possible bias as SCCs are supposed

to show better response to chemoradiotherapy. Subgroup

analyses including only SCCs did, however, not show

different results. A direct comparison with studies includ-

ing only ACs was not possible due to a lack of such studies

in literature.

Given the limitations of this meta-analysis, it is difficult

to formulate a clear conclusion on the comparison of dCRT

and TMT. In order to draw definite conclusions on the

benefit of TMT over dCRT, more randomised studies

comparing both modalities should be conducted in future.

However, our results, in accordance with those of other

reviews, show randomisation is justified [49, 50, 57]. In

addition, this review suggests that not all patients might

benefit from surgery. Future research should focus on

patient selection in order to identify which patients can be

spared surgery. Finding a diagnostic modality able to

predict complete pathologic response after neoadjuvant

chemoradiotherapy might be a key in the process of patient

selection. Even though the results of the PET-CT are

promising, a diagnostic modality able to predict pathologic

response has not been found yet [59]. Currently, trials on

organ-preserving therapies in oesophageal carcinoma are

being conducted [60].

Conclusion

Despite limitations of the available evidence, these meta-

analyses comparing survival after dCRT and TMT in

resectable oesophageal carcinoma do not show clear sur-

vival advantage for the one over the other. Only a non-

significant trend towards better survival after TMT was

seen assuming comparable groups at baseline. Evidence

was mainly based on studies including SCCs. Results are in

line with other studies comparing dCRT and TMT in equal

patient groups at baseline. Non-operative management of

oesophageal carcinoma patients might be part of a per-

sonalised and tailored treatment approach in future. How-

ever, to date hard evidence proving its non-inferiority

compared to operative management is lacking.
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