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Abstract
Definitive chemoradiotherapy (dCRT) for the esophageal squamous cell carcinoma 
(ESCC) is performed for patients with cT4 disease without distant metastasis and also 
for those with cStage I- III who are unable to tolerate or who refuse surgery. The rates 
of clinical complete response (cCR) after dCRT differ depending on the cStage, and pa-
tients who once achieved cCR frequently experience tumor recurrence. For those with 
residual tumor or with recurrence, salvage treatment is performed to achieve a cure. 
Several procedures have been reported as salvage treatments. Salvage esophagec-
tomy is associated with high rates of morbidity and mortality, but can offer long- term 
survival. With R0 resection, with cCR to dCRT, pulmonary complications appear to 
be important prognostic factors affecting overall survival (OS). Lymphadenectomy is 
performed for the patients with lymph node metastasis without recurrence of pri-
mary lesions or distant metastasis, but the contribution to long- term OS is unclear. 
Metastasectomy is performed when distant metastasis is limited to the lung and there 
are few lesions, possibly contributing to long- term OS. Endoscopic resection and 
photodynamic therapy are indicated for cT1a and cT1- 2 residual or recurrent tumors, 
respectively, and can yield favorable outcomes. Re- CRT and re- radiotherapy are per-
formed for the patients with contraindications for surgery, but neither appears to con-
tribute to long- term OS despite high incidences of esophageal fistula and perforation.
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This review article focused on salvage treatment, i.e. esophagectomy, lymphad-
enectomy, metastasectomy, endoscopic resection, photodynamic therapy, and re- 
chemoradiotherapy/radiotherapy, after definitive chemoradiothrapy (dCRT) for 
esophageal squamous cell carcinoma. Among these procedures, salvage esophagec-
tomy is associated with high mortality and morbidity, but offers long- term survival 
for patients with R0 resection.
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1  | INTRODUC TION

In Japan, the therapeutic strategies for esophageal cancer have been 
based on original clinical trials considering the differences in histo-
logical types of esophageal cancer between Eastern and Western 
countries. The 2017 Esophageal Cancer Practice Guidelines from 
the Japan Esophageal Society note that definitive chemoradiother-
apy (dCRT) is a standard therapeutic option aiming to cure clinical 
T4b esophageal squamous cell carcinoma (ESCC) patients without 
distant organ metastasis.1,2 For resectable locally advanced cStage 
II- III ESCC, neoadjuvant chemotherapy followed by esophagectomy 
is the standard therapeutic strategy,1,2 but dCRT is applied for those 
who refuse or are unable to tolerate surgery.1,2 For cStage I ESCC 
patients, esophagectomy offers better survival than dCRT,3 but 
there is strong evidence to recommend CRT for cStage I esophageal 
cancer patients who are unsuitable candidates for surgery or endo-
scopic resection.1,2

Previous Japanese clinical trials obtained clinical complete re-
sponse (cCR) rates to dCRT of approximately 90% in cStage I,4 60% in 
cStage II/III,5 and 15%- 33% in cT4 ESCC.6,7 In the recent JCOG0909 
trial, the cCR rate was 59% in cStage II/III ESCC.8 Despite this high 
cCR rate, recurrence was reported in 40%- 60% of cases.4,6 Relapse 
patterns of the ESCC varied among patients with stage II/III (exclud-
ing T4) who achieved cCR to dCRT.9

Thus, while dCRT can provide both a chance of cure and esoph-
agus preservation simultaneously, for patients who do not achieve 
CR or who develop recurrence after CR, curative salvage treatment 
is necessary. Salvage surgery is defined as an operation for cases 
with residual or recurrent tumor after dCRT with more than 50 Gy 
radiation by Japanese Classification of Esophageal Cancer, 11th 
Edition.10 Procedures include esophagectomy, lymphadenectomy, 
and endoscopic resection (ER). While, the term “salvage treatment” 
is not clearly defined, re- chemoradiotherary and re- radiotherapy are 
thought to be applicable to this concept. Guidelines mention that for 
cStage II- III patients with remnant or recurrent lesions, the practi-
cality of surgical resection as salvage therapy should be explored,1,2 
while for cStage IVa ESCC patients with residual disease after dCRT, 
there is a weak recommendation not to administer the surgery.1,2 
In actual clinical practice, salvage surgery is also performed for cT4 
ESCC before dCRT.

According to a meta- analysis by Faiz et al, anastomotic leakage 
and pulmonary disorder rates were 18.6% and 30.2%, respectively, 
90 day- mortality was 8.8%, and pooled 3- year and 5- year OS were 
38.7% and 24.1%, respectively.11 Previous review articles identically 
noted salvage esophagectomy to potentially have high mortality and 
morbidity rates.12- 15 Salvage endoscopic treatment is an option if 
target tumors are intramural and submucosal, and there is no me-
tastasis.13,14,16 The roles of salvage re- chemoradiotherapy and re- 
radiotherapy are unclear.

Herein, we review current knowledge on salvage treatment 
after dCRT for ESCC by focusing on short-  and long- term out-
comes and prognostic factors, focusing especially on salvage 
esophagectomy.

2  | MATERIAL S AND METHODS

We mainly searched PubMed to identify articles on salvage treat-
ment for ESCC published from 2010 through September 2020. 
Duplications from the same unit or hospital were allowed. Articles 
with small sample sizes were excluded. Articles mainly about esoph-
ageal adenocarcinoma patients were also excluded. We reviewed 
the reference lists of these articles to find additional studies.

3  | SALVAGE SURGERY

3.1 | Salvage esophagectomy

Salvage esophagectomy is indicated for residual tumor or recur-
rence of primary lesions after dCRT, to achieve a cure when tumor 
invasion is deeper than the submucosal layer. Indications for salvage 
esophagectomy are based on a benefit- risk balance, considering the 
patient's general condition, comorbidities, and desires.1,2 Salvage 
surgery is regarded as being difficult because of the indistinct planes 
between the tumor and fibrotic masses of the irradiated medias-
tinal tissues.17 Table 1 lists the main results of the cited articles. 
Previous studies showed the right transthoracic approach to have 
been mainly adopted for salvage esophagectomy, though mini-
mally invasive esophagectomy (MIE) by thoracoscpic18- 22 and tran-
shiatal approaches23- 29 have also been reported. Notably, Taniyama 
et al used the thoracoscopic approach for 95% of the salvage es-
ophagectomy cases.22 Analyzing pooled data from a national clini-
cal database, Yoshida et al showed MIE to be superior or equivalent 
to open esophagectomy in terms of most postoperative morbidities 
and surgery- related mortality, regardless of the type of preopera-
tive treatment, including CRT.30 Preoperative CRT included both 
neoadjuvant CRT and dCRT and mortalities in patients who received 
preoperative CRT were equal for MIE and open esophagectomy. 
However, the authors did not conclude that MIE is acceptable for 
salvage esophagectomy after dCRT. Recently, the safety of the trans-
mediastinal approach was reported for salvage esophagectomy in a 
patient with a past history of right lung resection.31 Transmediastinal 
esophagectomy is now covered by the national health insurance sys-
tem in Japan, and thus has a potential as a radical option for MIE,32 
possibly being applicable to salvage esophagectomy in patients 
with contraindications for the transthoracic and thoracoscopic ap-
proaches. To our knowledge, robotic salvage esophagectomy has 
not been reported. The extents of lymph node dissection differed 
among studies and even among cases in the same study. Mainly two-  
to three- field lymph node dissection19,20,25,27,33,34 and D2- 3 lymph 
node dissection20,35 have been reported, while some studies did not 
apply standard or prophylactic extended lymph node dissection.23,36

The rate of cT4 patients before dCRT varied from 8%- 100% due to 
different patient selection criteria for each study.19,20,22,24- 26,28,29,33- 41 
Four articles analyzed cT4 cases only.20,33,36,37 At present, dCRT is a 
standard therapeutic strategy for cT4 ESCC, but dCRT indications for 
cT4 patients might need to be revised because induction chemotherapy 
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for cT4 patients has recently come to be regarded as an option,42 and a 
phase III trial for cT4 ESCC and JCOG1510, comparing triple induction 
regimens with docetaxel, cisplatin, and 5- fluorouracil plus radical sur-
gery to dCRT is ongoing.43

Anastomotic leakage occurred in 6.3%- 39.4% of the 
cases.18- 29,33- 40,44 Pulmonary complication rates ranged from 
15.9%- 44%.18,19,21- 29,33- 40 Recurrent nerve palsy rates ranged from 
5.7% to 44.4%.19,21,22,25,26,28,29,34,36,37 Chylothorax reportedly oc-
curred in 0%- 13.3% of the cases.18- 20,22,23,33,35,38- 40 Broncho- tracheal 
necrosis or leakage/fistula, potentially a fatal general condition, 
reportedly occurred in 3%,20 4%,22 7%,28 and 4%,34 of the cases. 
Postoperative complications more severe than Clavien- Dindo (CD)45 
Grade≧3a were seen in 18.8%- 66.7% of cases,18,19,21,23,25,33,34,40 and 
CD Grade≧3b in 24.0%20 to 22.9% of cases.36 CD Grade 5 compli-
cations, i.e. in- hospital death, reportedly occurred in 0% to 17.1% of 
cases.18- 24,26- 29,33- 40,44,46 In efforts to reduce postoperative morbidi-
ties and mortality, novel surgical interventions have been advocated. 
Swisher et al suggested alternative vascularized conduit and omen-
tum transposition to be useful for preventing leakage.47 Tachimori 
et al suggested the preservation of the right bronchial artery and the 
omission of cervical lymph node dissection to preserve the inferior 
thyroid artery, thereby avoiding tracheal and bronchial necrosis.28 
Morita et al suggested a two- stage operation when salvage surgery 
was required for patients with some general risks.48 Swisher also 
suggested a two- stage procedure to decrease potential morbidity.47

R0 resection was performed in 42.4%- 86.9% of cases.18- 29,33- 41,44,46 
One- year, 3- year, and 5- year OS rates were 45.7%- 84%,18,27,34,36- 38,40,46 
29.8%- 63%, 18,26- 28,34,38,40,46 and 5.7%- 51.6%,18,26,27,34- 37,46 respec-
tively. Multivariate analysis revealed the following independent prog-
nostic factors: R0 resection,21,23- 27,34,35,37- 39,46 CR to dCRT,25,38,46 
pneumonia or pulmonary complications,21,25,37 morbidity,34 compli-
cations ≦CD Grade3a,23 ycN,19 pT0- 2,34 ypStage 0- II,23,25 Glasgow 
prognostic score 0,38 pStage I,21 radiation dose > 60 Gy,39 radiation 
dose < 60 Gy,25 total mediastinal dissection with 15 or more dissected 
lymph nodes,46 bacteremia/sepsis,35 and pT1- 3.28 Notably, 12 out of 15 
studies applying multivariate analysis showed R0 resection to be an in-
dependent risk factor for OS, and three studies found CR to dCRT and 
pulmonary complications to be independent factors associated with 
outcomes. Considering that CR to dCRT and R0 resection are important 
prognostic factors in salvage esophagectomy, identification of residual 
tumors, i.e. assessment of “true” CR, is clinically meaningful. It is, in fact, 
difficult to judge whether or not curative resection is possible, despite 
extensive diagnostic imaging.14 A multi- institutional study promoted by 
the Japan Esophageal Society to evaluate true CR after dCRT is cur-
rently underway.49 These results obtained may facilitate confirming CR, 
as well as identifying patients with “false” CR, for whom the follow- up 
examination interval is critical for promptly detecting recurrent tumors.

The 5- year OS of R0 patients was 90.9%,20 44.4%,23 74.3%,27 
8.5%,44 and 36.9%,46 while the reported 5- year OS of R1/2 pa-
tients was consistently 0%.20,23,27,38,44,46 Watanabe et al reported 
that ycT1- 2, cT1- 2, CR to dCRT, and resectability before dCRT pre-
dicted R0 resection on univariate analysis, but no independent fac-
tors predicting R0 resection were identified. Hayami et al reported Fi
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pulmonary complications to be an independent prognostic factor, 
and factors significantly predictive of pulmonary complications 
were body mass index <20 kg/m2, ASA- PS 2- 3, and radiation dose 
>60 Gy.25 Sugimura et al reported postoperative complications to 
be one of the independent prognostic factors for OS, and that uni-
variate analysis factors correlating with postoperative complications 
included low albumin, cT4 disease, non- CR to dCRT, and radiation 
dose ≧60 Gy.34 Ohkura reported that R0 resection and cT4b were 
independent prognostic factors for disease- free survival in their 
analysis of cT4 patients. There have been reports emphasizing the 
importance of radical lymph node dissection,20,46 but the clinical 
significance of prophylactic lymph node dissection remains unclear.

To summarize, salvage esophagectomy is associated with high 
mortality and morbidity, but offers long- term survival for patients 
with R0 resection.

3.2 | Salvage lymphadenectomy

Regional recurrence was reported in 6% of cStage II- III ESCC pa-
tients with CR to dCRT.9 Salvage lymphadenectomy, i.e. lymphad-
enectomy without esophagectomy, is performed when apparent 
disease other than lymph node recurrence or metastasis is detected. 
Cited articles are listed in Table 2. Watanabe et al reported the R0 
resection rate to be 57.1%, the median progression- free survival to 
be 2 months, OS to be 15 months, and 5- year OS to be 0%. Their 
lymphadenectomy candidates were patients with solitary lymph 
node metastasis or metastases limited to a single lymphatic sta-
tion.50 Kato et al reported 30 cases of salvage lymphadenectomy 
cases. The 5- year OS was 18.7%, and salvage lymphadenectomy 
for lymph node recurrence was significantly better than for lymph 
nodes with residual disease (21.7% vs 0.0%, respectively). The 5- 
year OS of patients who underwent salvage lymphadenectomy 
outside, as compared to within, the radiation field was significantly 
better (47.6% vs 8.9%, respectively).51 In these studies, the only se-
vere surgical complication was recurrent laryngeal nerve palsy (one 
case).50 Yuan et al concluded in their review article that salvage lym-
phadenectomy in patients with dCRT for thoracic ESCC was unlikely 
to control locoregional disease.52 Salvage lymphadenectomy is thus 
a less invasive esophagus- preserving surgery and the complication 
rate is low, but its contribution to OS is unclear.

3.3 | Salvage metastasectomy

Lung, liver, brain, and bone are frequent sites of metastases after 
radical esophagectomy.1,2 Distant metastasis reportedly occurred 
in 19% of cStage II- III ESCC patients with CR to dCRT.9 Guidelines 
notes that long- term survival and complete cure have also been 
reported, and recommended considering active treatment for re-
current lesions.1,2 Cited articles are listed in Table 2. Kanamori 
et al reported 5- year OS of those who underwent lung resection to 
be 43%, but their study included patients initially given treatment TA
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other than dCRT.53 Kato et al reported their three cases undergoing 
pulmonary resection to have one or two pulmonary recurrent tu-
mors.51 Harada et al reported that two lung resection cases showed 
long- term survival (59 and 42 months, respectively), and one case 
undergoing brain metastasis resection followed by whole brain ra-
diation therapy survived more than 5 years without recurrence.19 
Based on these reports with small sample sizes, when metastases 
are limited to the lung and few in number, salvage lung metastasec-
tomy might improve outcome. Furthermore, our literature search 
yielded no reports of metastatic liver resection after dCRT.

4  | SALVAGE ENDOSCOPIC TRE ATMENT

4.1 | Salvage endoscopic resection (ER)

Luminal recurrence and new lesions after CR to dCRT reportedly 
occurred in 14% and 7%, respectively, of patients with cStage II- III 
ESCC.9 Salvage endoscopic resection, which includes endoscopic 
mucosal resection, endoscopic submucosal resection, and strip bi-
opsy, is an esophagus- preserving treatment and less invasive than 
salvage esophagectomy, and is performed for patients with local 
recurrence or residual or metachronous tumors limited to the mu-
cosal layer with neither lymph node metastasis nor distant me-
tastasis. Cited articles are listed in Table 3. ER was chosen when 
target lesions were limited to mucosal layer even if tumor invasion 
was T2 or deeper prior to dCRT.54- 57 The en bloc resection rates 
ranged from 46%- 100%.54- 62 Major complications were stric-
ture and perforation, the former occurred in 0%- 16.7%,54- 58,60- 64 
the latter in 0%- 2.7%.54- 58,60- 64 The 5- year OS rates ranged from 
29.7%- 55%.57,59,62 Kondo et al identified cT1- 2 and cN0 as inde-
pendent prognostic factors by analyzing 37 patients with 49 non- 
metachronous lesions.57 Hatogai et al reported cT3- 4 and uT2 
(depth evaluated by endoscopic ultrasonography) to be significant 
predictors of a poor OS by univariate analysis of 39 patients.59 
Taking these observations together, considering the low complica-
tion rate and relatively long OS, salvage ER appears to be a safe and 
feasible treatment option for patients when residual or recurrent 
lesions are limited to the luminal layer. Yamamoto et al, examining 
luminal recurrence, reported that submucosal tumor- like lesions or 
erosions may indicate local recurrence after CR to dCRT and advo-
cated that follow- up endoscopy be performed within 1- 2 months if 
findings suggestive of local recurrence are observed on prior en-
doscopy, even when biopsy results are negative.65

4.2 | Salvage photodynamic treatment (PDT)

Photodynamic treatment is based on the accumulation of photo-
sensitizers in dysplastic or malignant cells,16 and is associated with 
phototoxicity requiring prolonged avoidance of sunlight.59,66- 68 
PDT is applied for residual or recurrent lesions in cases with sus-
pected invasion of the submucosa or muscularis propria without 

lymph node or distant metastasis. Reported CR rates by treat-
ing for lesions were 65.8%,59 89.3%,66 58.4%,67 and 83.3%.68 
Esophageal fistula is a severe complication of PDT, which devel-
oped in 4.4%67 and 8.3% of the cases.68 Ishida et al reported an 
esophageal stricture rate of 41.7%.68 Treatment- related death 
rates were 2.6%59 and 1.8%.67 Hatogai reported 5- year OS rates 
of 41.6%59 and 36.9%,67 and that cN status before dCRT was the 
only factor significantly associated with OS on multivariate analy-
sis.67 Ishida et al reported 2- year OS to be 80.0% and that the 
progression- free survival rate was 72.7%.68 Correctively, these 
result indicate that, despite the relatively high rate of esophageal 
fistula/perforation formation, PDT is considered as one of the po-
tentially useful treatment options when recurrent lesions are no 
more advanced than T1- 2.

5  | SALVAGE RE-  CRT/RT

Re- irradiation following previous dCRT is thought to generally be con-
traindicated considering the radiation tolerance of the organs at risk, 
including the lung, trachea, esophagus, and spinal cord.69 Moreover, 
Kumagai reviewed salvage esophagectomy and recognized signifi-
cant gains in long- term survival as compared with second- line CRT, 
although salvage surgery carries a risk.70 However, re- CRT/RT for re-
lapse after dCRT has been performed for the patients refusing surgery 
or with contraindications. Cited articles are listed in Table 4. Reported 
oncological indications for re- CRT/RT were reported as follows, lo-
coregional recurrence including regional recurrence only or primary 
failure with or without regional lymph node recurrence,71 local recur-
rence without simultaneous local lymph node metastasis,72 in field 
recurrence with no distant metastasis,73 one to five lymph nodes 
with no other forms of recurrence.74 The median re- irradiation doses 
ranged from 50.4- 60 Gy. 44,71- 75 Cisplatin- based regimens were com-
monly used as a concurrent chemotherapy.44,69 Esophago- tracheal, 
esophago- bronchial fistula and esophageal perforation were identi-
fied as severe lethal comorbidities of re- CRT/RT, occurring in 19.4%,44 
20.0%,72 8.5%,73 30.0%,75 and 0%69,74 of the cases, respectively. In- 
hospital death rates were 2.8%,44 3.9%,74 6.4%,75 30.0%,75 and 0%,69 
respectively. The 5- year survival rates were 0%- 3.1%.44,73- 75 Chen 
et al reported that there was no survival difference between R0 re-
section for salvage esophagectomy and re- CRT,44 but their 5- year OS 
rate for esophagectomized patients was low. Considering the high 
morbidities and unsatisfactory OS rate, salvage- CRT/RT should only 
be offered to patients with contraindications for salvage surgery.

6  | CONCLUSION

We reviewed salvage treatment after dCRT for ESCC according 
to the treatment procedures, i.e. esophagectomy, lymphadenec-
tomy, metastasectomy, endoscopic resection, PDT, and re- CRT/
RT. Indication and outcomes differ among the procedures, and the 
optimal treatment procedure for achieving a cure should be given.
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