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Abstract

Background: Information on the optimal salvage regimen for recurrent esophageal cancer is scarce. We aimed to
assess the patterns of locoregional failure, and evaluate the therapeutic efficacy of salvage therapy along with the
prognostic factors in recurrent thoracic esophageal squamous cell carcinoma (TESCC) after radical esophagectomy.

Methods: A total of 193 TESCC patients who were diagnosed with recurrence after radical surgery and recgived
salvage treatment at our hospital were retrospectively reviewed from 2004 to 2014. The patterns of the firs{ failure
were assessed. The post-recurrence survival rate was determined using the Kaplan-Meier method and anglyzed
using the log-rank test. Multivariate prognostic analysis was performed using the Cox proportional hazard model.

Results:The median time of failure was 7.0 months. Among the 193 patients, 163 exhibited isolated locoredional
lymph node (LN) recurrence and 30 experienced locoregional LN relapse with hematogenous metastasis. Among
the 193 patients, LN recurrence was noted at 302 sites; the most common sites included the supraclavicular (25.8%;
78/302) and mediastinal LNs (44.4%; 134/302), particularly stations 1 to 6 for the mediastinal LNs (36.4%; [110/302).
The median overall survival (OS) was 13.1 months after recurrence. In those treated with salvage
chemoradiotherapy, with radiotherapy, and without radiotherapy, the 1-year OS rates were 68.5, 55.0, and|28.6%;
the 3-year OS rates were 35.4, 23.8, and 2.9%; and the 5-year OS rates were 31.8, 17.2, 2.9%PreSpatively (
Furthermore, patient survival in those who received salvage chemoradiotherapy was significantly better thgn those
treated with salvage radiotherapy alofe=(0.044). Multivariate analysis showed that the pathological TNM stage

and salvage treatment regimen were independent prognostic factors.

Conclusions:Supraclavicular and mediastinal LN failure were the most common types of recurrence after RO
surgery in TESCC patients. Salvage chemoradiotherapy or radiotherapy could significantly improve survivdl in
esophageal cancer with locoregional LN recurrence.
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Background Follow up

Surgical resection is the mainstay for potentially curableAll patients were assessed at 3-month intervals for the
esophageal cancer. However, locoregional recurrencéirst 2 years after treatment, at 6-month intervals for the
(LRR) is the most common pattern of recurrence, and isnext 3 years, and annually thereafter. Computed tomog-
noted in up to 23.8-58.0% of cases, whereas hematoraphy of the neck, thorax, and upper abdomen using
geous metastasis is noted in approximately 533.0% of contrast; ultrasonography of the neck and upper abdo-
cases I-6]. The median time to recurrence ranges from men; nuclear bone scanning; conventional blood studies;
7 to 12.5 months 7-9]. According to the National Com- and biochemistry studies were performed at each follow-
prehensive Cancer Network (NCCN) guidelines, salvageup, in addition to gastric endoscopy, positron emission
chemoradiotherapy is preferably recommended for suchtomography, or cytologic puncture, as needed. Relapses
patients with recurrence. However, this recommendation were classified as LRR and distant metastasis (DM).
is based on only a few retrospective studies with smallOverall survival (OS) was defined as the interval between
sample sizes. Hence, the optimal recommendation forrecurrence and death from any cause, loss to follow-up,
these patients remains unclear, and further studies onor last follow-up. The disease-free survival (DFS) time
salvage treatment are required. In the present study, wevas defined as the interval between surgery and first
aimed to retrospectively analyze the patterns of relapseecurrence.

and therapeutic efficacy of salvage therapy in our

Institution. Statistical analysis

The survival rate was calculated by the Kaplan-Meier
Methods method and analyzed using the log-rank test. Multivari-

Eligibility criteria _ _ _ate analyses were performed to identify the prognostic
The study enrolled patients who were diagnosed Wwith¢,.tors for post-recurrence OS using the Cox propor-
LRR and who received salvage treatment at our institU-jynal hazards model. All tests were two-sided. aril

tion after radical esophagectomy (RO) of TESCC. Paygjyes <0.05 were considered to indicate statistical sig-

tients who underwent neoadjuvant or adjuvant therapy nificance. All the statistical analyses were performed
were excluded. using the Statistical Package for Social Sciences 23.0

) software (SPSS Inc., Chicago, IL).
Patients and treatments

There were 193 patients eligible from January 2004 to
December 2014, including 165 male and 28 female paResults _ _

tients (median age, 60 years; mean age, 59.7 + 8.6 yeaer?t”bu_t'on of resected LNs and failure patterns in

Of these 193 patients, 163 exhibited locoregional LN re-locoregional LNs _

currence alone and 30 exhibited locoregional LN relapse™ total of 148 patients received Sweet esophagectomy and
in combination with hematogenous metastases. After re-4° Patients underwent the Ivor-Lewis approach. The
currence, 48 patients received salvage chemoradiothefdPPer mediastinal LNs were defined as those in the tra-
apy (SCRT), 109 received salvage radiotherapy (SRTgheoesophageaI groove; with the recurrent laryngeal nerve;

and 36 received salvage chemotherapy or best supportivet Stations 2, 3p, 4, and 5; and with the paraaorta. In total,
care (No RT) due to the presence of LN recurrence in 201 LNs were resected, including 34 that were confirmed

multiple regions and/or hematogenous metastases?S having metastases (16.9%). Furthermore, 2086 LNs
(Table 1). Radiation therapy was delivered via a 6 Mv Ver® resected from the paraesophageal and subcarina re-
X-ray linear accelerator. The median dose was 60 G)pions, and only 133 (6.4%) had metastases. The metastasis

(30 Gy in 1, 4649 Gy in 6, 56-59 Gy in 45, 6670 Gy in rate of abdominal LNs was 7_.2% (131/1812; Hig).
103, and unknown in 2 patients). A total of 95 patients Supraclaymular and mediastinal LNs were the most
received involved field irradiation, whereas 60 patientscOmMmMon sites of recurrence (16.6 and 46.6%, respect-

underwent elective field radiotherapy. The most com- IVely). The recurrence rate in the upper abdominal LNs
mon chemotherapy regimen included platinum com-

was only 8.8%. Among the 193 patients, 302 sites with
bined with taxane.

Of the 66 patients received LRR were noted, including 36.4% (110/302) of sites in
chemoradiotherapy or chemotherapy, there were oothe 1 to 6 mediastinal regional LNs and 25.8% (78/302)

cases received paclitaxel plus nedaplatin, 25 receiveff Sites in the supraclavicular LNs (Taband Fig.1b).

paclitaxel plus cisplatin, 9 received cisplatin plus 5-

fluorouracil, and 10 received other regimens. Best sup-Survival rates in different subgroups

portive care involved nutritional support therapy, anal- The final follow-up was performed on November 24,
gesic therapy, and anti-infective therapy. The main2018, with a median follow-up of 96.8 months. The me-
objective was to improve the quality of life. dian survival time after recurrence was 13.1 months. The
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Table 1 Patient demographic and clinical characteristics

Number 193(%) SCRT 48(%) SRT 119(%) No RT 36(%) p
Sex 0.139
Male 165 (85.5) 45 (93.8) 89 (81.7) 31 (86.1)
Female 28 (14.5) 3(6.3) 20 (18.3) 5(13.9)
Age, years 0.054
60 100 (51.8) 32 (66.7) 50 (45.9) 18 (50.0)
>60 93 (48.2) 16 (33.3) 59 (54.1) 18 (50.0)
Location of the primary tumor 0.645
Upper 27 (14.0) 8 (16.7) 14 (12.8) 5 (13.9)
Middle 91 (47.2) 25 (52.1) 52 (47.7) 14 (38.9)
Lower 75 (38.9) 15 (31.3) 43 (39.4) 17 (47.2)
Surgery method <0.001
Sweet approach 148 (76.7) 10 (37.0) 67 (73.6) 71 (94.7)
Ivor-Lewis approach 45 (23.3) 17 (63..0) 24 (26.4) 4 (5.3)
Differentiation degree 0.488
Well 25 (13.0) 6 (12.5) 15 (13.8) 4(11.1)
Median 113 (58.5) 26 (54.2) 66 (60.6) 21 (58.3)
Poor 54 (28.0) 16 (33.3) 28 (25.7) 10 (27.8)
Unknown 1(0.5) - - -
Pathological T stage* 0.097
T1 5 (2.6) 1(2.1) 2(1.8) 2 (5.6)
T2 35 (18.1) 10 (20.8) 20 (18.3) 5 (13.9)
T3 149 (77.2) 37 (77.1) 86 (78.9) 26 (72.2)
T4a 4(2.1) 0 (0.0) 1 (0.9) 2 (8.3)
Pathological N stage* <0.001
NO 106 (54.9) 35 (72.9) 64 (58.7) 7 (19.4)
N1 43 (22.3) 5 (10.4) 24 (22.0) 14 (38.9)
N2 30 (15.5) 4(8.3) 16 (14.7) 10 (27.8)
N3 14 (7.3) 4(8.3) 5 (4.6) 5 (13.9)
Pathological TNM stage* 0.001
IB 26 (13.5) 7 (14.6) 17 (15.6) 2 (5.6)
1A 80 (41.5) 28 (58.3) 47 (43.1) 5 (13.9)
1B 10 (5.2) 2(4.2) 4(3.7) 4(11.1)
A 36 (18.7) 4 (8.3) 21 (19.3) 11 (30.6)
nB 25 (13.0) 3(6.3) 15 (13.8) 7 (19.4)
Hnc 16 (8.3) 4(8.3) 5 (4.6) 7 (19.4)
Radiation dose 0.030
<60Gy 52 (33.5) 22 (45.8) 30 (28.0) -
60Gy 103 (66.5) 26 (54.2) 77 (72.0) -

* 7th UICC

1-, 3-, and 5-year OS rates after recurrence were 53.5yere 35.4, 23.8, and 2.9%; and 5-year OS rates were 31.8,
22.7, and 17.9%, respectively. 17.2, and 0.0%, respectivell € 0.001; Fig2). Moreover,

The median survival time for patients with SCRT, SRT, there was a significant survival benefit in favor of the
and No RT were 23.2, 16.2, and 5.7 months, respectivef\§CRT group, relative to the SRT group € 0.044).
Moreover, in those with SCRT, SRT, and No RT, the 1- Two patients were excluded because the radiation dose
year OS rates were 68.5, 55.0, and 28.6%; 3-year OS ratgas unknown. A total of 52 patients received radiation
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Fig. 1 a Distribution of lymph node resection (LNM: lymph node metastas&sjtribution of recurrent lymph nodes

at a dose <60 Gy, and their median survival time aftercases, and LN recurrence with hematogenous metastasis
salvage treatment was 12.0 months; the 1-, 3-, and 5-yeawas observed in 30 cases; in these 3 scenarios, the 1-year
OS rates of these patients were 48.5, 20.3, and 13.9%, r&S rates were 57.5, 34.8, and 49.8%; 3-year OS rates
spectively. Moreover, 103 patients received a dose ofvere 28.5, 4.3, and 10.7%; and 5-year OS rates were 22.0,
60 Gy, and their median survival time was 21.9 months;4.3, and 10.7%, respectivel£ 0.001; Fig4a). Single re-
the 1-, 3-, and 5-year OS rates in these patients wergion recurrence (SRR) was defined as LN recurrence in
65.5, 31.2, and 25.3%, respectively. The differences in G&ly one region, whereas multiple region recurrence
rates between these groups were significaft=0.026;
Fig.3).
LN recurrence above the diaphragm was noted in 139
cases, recurrence in the subphrenic LNs was noted in 24

Table 2 Patterns of recurrence in the locoregional lymph nodeps

Site of lymph node recurrence Number %

Supraclavicular LN 32 16.6

Mediastinal LN 90 46.6

Upper abdominal LN 17 8.8

Supraclavicular and mediastinal LN 37 19.p

Supraclavicular and upper abdominal LN 3 1.6

Mediastinal and abdominal LN 11 5.7 | Fig. 2 The overall survival rates after recurrence according to

5 different salvage regimens

[N

Supraclavicular, mediastinal, and upper abdominal LN 3
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10-12], although the abdominal LN relapse rate remains

1009 - >60 Gy at approximately 9.3% 1[1, 12], consistent with our
< 804 - < 60Gy study. LN dissection around the tracheoesophageal
= groove and recurrent laryngeal nerve is known to be dif-
2 6o p=0.026 ficult via Sweet esophagectomy. In the present study,
5 \ only 23.3% of patients underwent Ivor-Lewis esophagec-
2 40- N tomy, which reportedly has a higher LN retrieval relative
© -\«,\ . to the Sweet approach, particularly for upper mediastinal
2 204 e, T LNs [13]. In contrast, the paraesophageal, subcarina, and
© Bl S=ke——— abdominal LNs are easy to resect via both surgical pro-

0 — 1 cedures. Therefore, the bilateral supraclavicular (16.6%)
0 12 24 36 48 60 72 84 96 108 120 and upper mediastinal (36.4%) regions were the main
Time from recurrence(months) sites of LN recurrence in our study.
Fig. 3 The overall survival rates after recurrence, stratified by the Th_e pOSSIle treatments forrecurrence include SCRT’
dose of radiation surgical resection, SRT, chestherapy, or best supportive

care. The NCCN guidelinesacommend SCRT as preferable
in patients with LRR who do not receive prior radiotherapy.
(MRR) was defined as relapse in more than 1 LN regionHowever, there is a lack of studies with a large sample size
In total, 83 (43.0%) and 110 (57.0%) patients exhibitedn the most effective salvage therapeutic strategies.
SRR and MRR, respectively, and the corresponding 1-, The survival rate of salvage treatment is reportedly poor
3-, and 5-year OS rates were 54.8, 31.1, and 29.4% faifter recurrence. The 1- and 3-year OS rates are approxi-
the SRR and 52.6, 15.9, and 9.2% for the MRR cases, nexately 45.947.1% and 10-617.1%, respectively, whereas
spectively P=0.041; Fig4b). the 5-year OS rates are only 4:8.4% [4, 15. In the
Univariate analysis indicated that the pathological N present study, the 1-, 3-, and 5-year OS rates were 53.5,
stage, pathological TNM stage, salvage treatment regi22.7, and 17.9% respectively, which are slightly higher than
men, recurrence site, and number of recurrent regionsthe above-mentioned results. There may be some key rea-
were associated with the OS. Furthermore, multivariatesons for this difference. First, early recurrence detection
analysis showed that the pathological TNM stage andwas the main focus for improving the salvage treatment
salvage treatment regimen were independent prognostieffect in our study, so that patients could receive prompt

factors (Table3). treatment. The median time to recurrence was 7.0 months
in our study, compared to 13:015.0 months in the above-
Discussion mentioned studies. Second, 83 (43.0%) patients had SRR

Esophagectomy remains the standard treatment forin our study, and the OS of these cases was markedly
esophageal cancer. The NCCN guidelines recommendigher than that of cases with MRR. Moreover, the
surveillance after radical resection, regardless of the stapresent study included approximately 55.0% of patients
tus of primary tumor or regional LN. However, the re- with original pathological stage IB-IIA, which was more
currence rate in these cases remains high, which is @han that (36.3%) in the study of Su et allq]. Finally,
major reason for failure after surgery. 81.3% (157/193) patients received SCRT and SRT in our
Recent studies have found that supraclavicular andresearch, whereas only 42.6% (81/190) patients received
mediastinal LN recurrence are the most commorb,[ SRT in the study of Su et al1f. Therefore, close follow-

Fig. 4 a The overall survival rates after recurrence according to the site of recurrence in relation to the didpfitegoyerall survival rates
after recurrence based on the number of recurrent LN regions
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Table 3 Univariate and multivariate analysis for overall survival after recurrence

Factors Number Univariate Multivariate
HR(95%CI) P HR(95%ClI) P
Pathological N stage <0.001 <0.001
pNO 106 1 1
pN+ 87 1.984(1.438.737) 0.507(0.3@0714)
Pathological TNM stage <0.001 - -
I/ 116 1
n 77 2.353(1.699.263)
Salvage treatment <0.001 <0.001
SCRT 48 1 1
SRT 109 1.510(1.6R276) 0.049 1.419(0:921042) 0.096
No RT 36 4.175(2.588B91) <0.001 3.246(1:93458) <0.001
Site of recurrence 0.002 - -
Above the diaphragm 139 1
Along with upper abdominal LN recurrence 24 1.967(232836) 0.004
Along with hematogenous metastases 30 1.816(321804) 0.007
Number of LN recurrence regions 0.042 - -
Single region 83 1
Multiple regions 110 1.408(1.01258)

up, early recurrence detection, SRR, and timely salvagpatients receiving a dose of50 Gy and 16 patients re-
treatment were vital factors leading to favorable results inceiving a dose of <50 Gy, and observed 2-year and 5-
the recurrent patients. year OS rates of 26.0, 13.0, and 10.0%, 0.0%, respectively
The optimal salvage strategies in patients with LRR re-(P=0.003); accordingly, the researchers believed that 50
main controversial. SCRT was found to confer better Gy was the best radiation dose for salvage treatment.
survival than SRT in the present study, consistent with Zhang and colleague<p] found that an irradiation dose
that noted in previous studies16, 17]. Although these of 60 Gy could improve the OS among patients with re-
studies were retrospective in nature, they support thecurrent esophageal cancer after surgerly {0.05). An-
importance of salvage treatment for LRR, particularly other retrospective study with a small sample size was
that of SCRT. However, the outcomes of SCRT and SRThot able to determine a significant radiation dosd§.
after recurrence remain unclear. Nemoto et aB][found In the present study, the 5-year OS was 25.3% in the
that SRT combined with chemotherapy had better local 60 Gy group, as compared to 13.9% in the <60 Gy
control rates but not OS. In contrast, SRT was found to group (P=0.026). Thus, we believe that a salvage dose of
be superior to SCRT in another small sample size studyat least 60 Gy might be more reasonable and effective
of patients with LRR and DM 18§]. In the present study, for LRR. However, as our study is retrospective in nature
SCRT had better OS than SRT, and the difference wasind was performed at a single center, it might suffer
significant. The possible reason to explain this differencefrom and heterogeneity; hence, a prospective trial may
includes the using of three-dimensional conformal radio- be needed to confirm these findings.
therapy in our institution besides above-mentioned early Cases with LN recurrence above the diaphragm exhib-
recurrence detection and earlier pathological stage. ltited better OS than those with recurrence at the subphre-
has been reported that three-dimensional conformalnic LNs and with hematogenous metastasis. Some studies
radiotherapy can increase the local control rate and OSfound that the location of regional LN metastases influ-
rate in nasopharyngeal carcinomd9 and lung cancer enced survival, particularly that of celiac LN metastasis
[20]. Furthermore, chemotherapy with radiotherapy [26, 27]. However, research related to abdominal LN re-
could increase the radiosensitivity2]l] and improve OS, currence remains insufficient. A retrospective study
relative to radiotherapy alone, in nasopharyngeal carcinshowed that although the location of LN metastasis did
oma [22] and esophageal cancefy. Thus, SCRT ap- not significantly influence survival, patients with LN me-
pears to be a superior option for specific patients. tastasis around the abdominal aorta had poor survival
Furthermore, the specific salvage radiation dose differd28. There may be some reasons for this finding. First,
among various studies. Shioyama et &24] assessed 66 LN recurrence under the diaphragm often presents with
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Vnd (sky

Fig. 5 Target contouring and planning design for elective field radiotherapy after recurrence. GTVnd (pink area), CTV (blue area), PGT|
Gy/2.21 Gy/28:

blue area), PTV (green area). The prescribed dose (SIB-IMRT) for 95% PTV was 50.4 Gy/1.8 Gy/28f, and for 95% PGTVnd was 61.8§
The concurrent chemotherapy regimen included liposomal paclitaxel (135°mgjran day 1 and nedaplatin (50 md/iv) on day 1, which

were cycled every 21 days. A total of 2 cycles were delivered

prescribed

Fig. 6 Target contouring and planning design for involved field irradiation. GTVnd (pink area), CTV (blue area), PTV (green area). The
dose (IMRT) for 95% PTV was 56 Gy/2 Gy/28 f
J




	Abstract
	Background

	Background
	Methods
	Eligibility criteria
	Patients and treatments
	Follow up
	Statistical analysis

	Results
	Distribution of resected LNs and failure patterns in locoregional LNs
	Survival rates in different subgroups

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

