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Abstract

Objective: To investigate the different impacts of neoadjuvant chemotherapy (NCT) and neoadjuvant chemoradiotherapy 
(NCRT) on anastomotic leakage after esophageal cancer resection. Methods: The data of three clinical studies (222 patients) 
launched were retrospectively collected, including 113 patients in the NCRT group and 109 patients in the NCT group. The 
NCT group received platinum-based doublet chemotherapy once every 3-4  weeks, whereas the NCRT group received 
platinum-based doublet chemotherapy weekly (taxane-containing regimen) or once every 3-4 weeks (5-Fu-containing regimen) 
concurrently with thoracic radiotherapy. After neoadjuvant therapy, all patients underwent Ivor-Lewis or McKeown esophagectomy. 
The study compared the pathologic complete remission (pCR) rate, 30-day post-operative mortality rate, incidence of anasto-
motic leakage, post-operative complications, and survival rates between the two groups. Results: The pCR rate, 30-day post-
operative mortality rate, and the incidence of anastomotic leakage were 39.8% versus 5.5% (p < 0.001), 2.7% versus 0% 
(p = 0.043), and 28.3% versus 5.5% (p < 0.001) in the NCRT group and NCT group, respectively. Multivariate analysis showed 
that only NCRT significantly increased the incidence of anastomotic leakage (odds ratio 7.28, 95% confidence interval 2.44-
21.78, p < 0.001). Conclusions: The results show that NCRT can improve the pathological response rate but will increase 
the incidence of anastomotic leakage. Radiation dose-volume parameters were not associated with anastomotic leakage risk.
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Resumen

Objetivo: Investigar el diferente impacto de la quimioterapia neoadyuvante (QTN) y la quimiorradioterapia neoadyuvante 
(QRTN) en la fuga anastomótica después de la resección de cáncer de esófago. Métodos: Se recopilaron retrospectivamente 
los datos de tres estudios clínicos (222 pacientes), incluyendo 113 pacientes en el grupo de QRTN y 109 pacientes en el 
grupo de QTN. El grupo de QTN recibió quimioterapia de doblete a base de platino una vez cada 3-4 semanas, mientras que 
el grupo de QRTN recibió quimioterapia de doblete a base de platino semanal (régimen que contiene taxano) o una vez cada 
3-4 semanas (régimen que contiene 5-fluorouracilo) de forma concurrente con radioterapia torácica. Después del tratamiento 
neoadyuvante, todos los pacientes se sometieron a esofagectomía de Ivor-Lewis o McKeown. El estudio comparó las tasas 
de remisión completa patológica, mortalidad posoperatoria a 30 días, incidencia de fuga de anastomosis, complicaciones 
posoperatorias y tasas de supervivencia entre los dos grupos. Resultados: Las tasas de remisión completa patológica, 
mortalidad posoperatoria a 30 días e incidencia de fuga de anastomosis fueron del 39.8% frente al 5.5% (p < 0.001), del 2.7% 
frente al 0% (p = 0.043) y del 28.3% frente al 5.5% (p < 0.001) en el grupo de QRTN y en el grupo de QTN, respectivamente. 

ORIGINAL ARTICLE

Cir Cir (Eng). 2025;93(6):620-627 

Contents available at PubMed 

www.cirugiaycirujanos.com 
2444-0507/© 2025 Academia Mexicana de Cirugía. Published by Permanyer. This is an open access article under the terms of the CC BY-NC-ND license  
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

CIRUGIA Y CIRUJANOS (ENG)

*Correspondence: 
Hongni Qin 

E-mail: xieyuezhen245@163.com

Date of reception: 09-07-2024

Date of acceptance: 18-02-2025

DOI: 10.24875/CIRUE.M25000900

http://crossmark.crossref.org/dialog/?doi=10.24875/CIRUE.M25000900&domain=pdf
mailto:xieyuezhen245%40163.com?subject=
http://dx.doi.org/10.24875/CIRUE.M25000900


Y. Xie et al.  Anastomotic leakage risk in patients with ESCC

621

Introduction

Esophageal carcinoma has a poor prognosis after 
surgery alone, neoadjuvant chemoradiotherapy 
(NCRT) is currently considered the standard care for 
locally advanced esophageal carcinoma1,2. Neoadju-
vant chemotherapy (NCT) is also a common practice 
in multimodality treatment due to the fear of excessive 
toxicity associated with NCRT, especially after the 
JCOG1109 NExT study3 and the CMISG1701 trial4. 
Neoadjuvant therapy may increase the incidence of 
post-operative complications and even mortality5. 
Anastomotic leakage refers to the rupture of the anas-
tomosis after esophageal cancer (EC) surgery, result-
ing in the leakage of gastric contents6. It is one of the 
most common complications after EC surgery and can 
lead to serious infection and even death. Radiation 
therapy in NCRT can damage tissue, affect wound 
healing, and increase the risk of anastomotic leakage. 
In addition, NCRT may lead to malnutrition, affect the 
patient’s immune function, increase the risk of infec-
tion, and thereby increase the risk of anastomotic 
leakage7. Studies have shown that anastomotic leak-
age is closely related to both tumor recurrence and 
poor survival8,9. However, the impact of different neo-
adjuvant treatment patterns on anastomotic leakage 
is not well studied.

Radiotherapy can cause damage to microvessels 
and has a negative effect on irradiated tissue healing. 
Theoretically, the incidence of anastomotic leakage 
may be increased when radiotherapy is added to NCT, 
but rare data were reported from past studies. Most 
of the studies involve the comparison of anastomotic 
complications between NCRT and surgery alone, and 
the conclusions are inconsistent. Some studies have 
reported a higher incidence of anastomotic leakage in 
the NCRT group, whereas others have found no sig-
nificant difference compared with surgery alone. This 
inconsistency may arise from variations in study 
design, patient populations, surgical techniques, and 
definitions of anastomotic leakage10-12. Unlike EC in 

Western countries, which has a high prevalence of 
esophagogastric junction adenocarcinoma, esopha-
geal squamous cell carcinoma (ESCC) is the most 
common pathological type in East Asia, and most of 
the lesions are located in the upper middle portion of 
the chest. As a result, the radiation field is more closely 
related to the anastomotic region. In addition, the opti-
mal radiation dose of NCRT has not yet been deter-
mined. In recent years, great progress has also been 
made in the technology of radiotherapy. Based on the 
above reasons, the risk factors for anastomotic leakage 
in multimodality treatment should be re-analyzed.

Therefore, clinical data from three prospective trials 
in neoadjuvant therapy were collected to evaluate 
whether adding radiotherapy to NCT would increase 
the incidence of anastomotic leakage, and the effect 
of radiation dose-volume parameters on rates of anas-
tomotic leakage was also analyzed.

Methods

Clinical data

This study is a retrospective study. A  total of 
222 cases of clinical data from three prospective clini-
cal studies (NCT01258192, NCT01463501, and 
NCT03381651) from February 2013 to December 2017 
were selected. According to the choice of treatment, 
the NCT group formed the control group (n = 109), 
and the NRCT group formed the observation group (n 
= 113). The pre-treatment evaluation included chest 
and upper abdominal enhanced computed tomogra-
phy (CT) scan and cervical B-ultrasound. Informed 
consent was waived due to the retrospective nature 
of the study.

Main inclusion criteria: (1) ECOG PS 0-1; (2) oper-
able or potentially operable (cT2-4N0 or cN1) thoracic 
ESCC; (3) number of NCT cycles ≥ 2; (4) Ivor-Lewis 
esophagectomy or McKeown esophagectomy (open or 
laparoscopic) was mandatory; (5) intensity-modulated 
radiation therapy (IMRT) was mandatory. Exclusion 

El análisis multivariado mostró que solo la QRTN aumentó significativamente la incidencia de fuga anastomótica (OR: 7.28; 
IC 95%: 2.44-21.78; p < 0.001). Conclusiones: Los resultados muestran que la QRTN puede mejorar la tasa de respuesta 
patológica, pero aumentando la incidencia de fuga anastomótica. Los parámetros de dosis-volumen de radiación no estuvieron 
asociados con el riesgo de fuga anastomótica.

Palabras clave: Tumor maligno de esófago. Tratamiento neoadyuvante. Fuga de anastomosis. Factores de riesgo. 
Quimiorradioterapia.
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criteria: (1) salvage esophagectomy after chemoradio-
therapy; (2) prophylactic cervical lymph node dissec-
tion; (3) jejunal or colon interposition for esophageal 
replacement; (4) exclude patients with chronic diseases 
such as malnutrition, diabetes, hypertension, coronary 
heart disease; (5) exclude patients who have received 
other anti-tumor treatments.

Data collection

The following data were collected: age, gender 
(male/female), smoking history (yes/no), drinking 
(yes/no), lesion location (upper/middle lower of the 
chest), lesion length, body mass index (BMI) before 
neoadjuvant treatment, types of neoadjuvant 
therapy (NCRT/NCT), time from the end of neoadjuvant 
therapy to surgery, pre-operative BMI, surgical approach 
(laparoscopic/open), intraoperative blood loss, anasto-
motic location (cervical/thoracic), residual esophageal 
length, degree of pathological remission (complete/
incomplete), 30-day post-operative mortality rate, radia-
tion prescribed dose, residual esophageal dose (maxi-
mum dose and average dose), and anastomotic region 
dose-volume parameters (V10, V20, V30, V40, V50, 
average dose, and maximum dose).

Treatment

Neoadjuvant therapy

The platinum-based doublet chemotherapy regimen 
was delivered once every 3-4  weeks in the 
NCT group, and few patients received a platinum-
based triplet regimen13,14. In the NCRT group, 
platinum-containing doublet chemotherapy was given 
weekly (taxane-containing regimen) or once 3-4 weeks 
(5-Fu-containing regimen) concurrently with thoracic 
radiotherapy. IMRT was delivered in all patients, GTV 
included primary tumor and metastatic lymph node  
(> 5-10  mm in maximum diameter), which was con-
toured on the planning CT scans. The PTV was 
defined as GTV plus a 3-4  cm margin superior and 
inferior to the primary tumor and a 1-1.5  cm radial 
margin. For patients with lesions in the upper chest 
or lymph node metastasis in the superior mediasti-
num, prophylactic irradiation of para-recurrent laryn-
geal nerve lymph chain and lower neck lymph node 
was preferred, but the cervical esophagus and the 
bilateral lower neck should be protected from radiation 

as much as possible. The radiation dose was 
40-50.4 Gy at 1.8-2 Gy per fraction.

Delineation of the residual esophagus and anasto-
motic region, and evaluation of dosimetry: a diagnostic 
CT scan which was performed within half a year after 
surgery with the same body position and layer thickness 
as planning CT scan was selected. Anastomosis was 
recognized in diagnostic CT slices through anastomosis 
staples and was uniformly expanded by 5 mm to create 
a so-called “anastomotic region,” which was then cop-
ied to the corresponding planning CT image. Delinea-
tion of the residual esophagus: the upper boundary was 
at the level of the cricothyroid membrane, and the lower 
boundary was at the level of the anastomotic region. To 
reduce the contour error, the delineation of the anasto-
motic region and residual esophagus were all com-
pleted by the first author. The evaluation of anastomotic 
region dose-volume parameters included V10, V20, 
V30, V40, V50, mean dose, and maximum dose. The 
evaluation of residual esophageal dose included the 
maximum dose and mean dose. The length of the resid-
ual esophagus was measured on the CT slice.

Surgery

Ivor-Lewis esophagectomy or McKeown esopha-
gectomy was performed around 1.5 months after the 
completion of neoadjuvant therapy. Laparoscopic 
resection was also allowed. Jejunal or colon interposi-
tion for esophageal replacement was not allowed.

Definition of anastomotic leakage

Esophageal-gastric anastomotic leakage was diag-
nosed through clinical and/or adjuvant examination, 
including esophagography, digestive endoscopy, and 
diagnostic CT. The incidence of anastomotic leakage 
is usually highest within 5-7 days after surgery, but it 
also occurs in approximately 12% of patients 30 days 
after surgery. Therefore, we followed up with patients 
after surgery for EC for 60 days to monitor the occur-
rence of anastomotic leakage15.

Definition of pathologic complete 
remission (pCR) rate

In patients with EC, the pCR rate usually refers to 
surgical resection after NCT or chemoradiotherapy, 
and pathological examination finds no residual tumor, 
including carcinoma in situ and invasive carcinoma. 
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PCR is one of the important indicators to evaluate the 
effect of neoadjuvant therapy for EC.

Statistical analysis

Detailed statistical analysis of the collected data 
was conducted using Statistical Package for Social 
Sciences 18.0 statistical software. Continuous numeri-
cal variables that conform to normal distribution are 
statistically described by mean standard deviation 
(x s), and a two-sample t-test is used for comparison 
between groups. Numerical variables that do not con-
form to the normal distribution are described by 
median (minimum–maximum), and Mann-Whitney U 
test is used for comparison between groups. Categori-
cal data were statistically described using the number 
of cases (%), and X2 tests were used for comparisons 
between groups. Univariable logistic regression model 
and multivariable Cox regression model analysis were 
used to evaluate risk factors associated with anasto-
motic leakage. P < 0.05 indicates that the difference 
is statistically significant.

Results

General information description

About 113 patients received NCRT, and 109 received 
NCT. The median age was 60 years (42-77 years old). 
There were 60 cases in stage IIA, 26 cases in stage 
IIB, 122 cases in stage III, and 14 cases in stage IVA. 
Among them, 38  (17.1%) patients had lesions in the 
upper thoracic region, 144 (64.9%) in the middle tho-
racic region, and 40  (18.0%) in the lower thoracic 
region. Compared with the NCT group, patients in the 
NCRT group had younger ages, longer time from the 
end of neoadjuvant therapy to surgery, shorter resid-
ual esophagus, less blood loss, and more laparo-
scopic surgery (Table  1). The dose of radiation was 
between 3,400 to 5,220 cGy (median radiation dose 
was 4,500 cGy). 89% of patients received taxane + 
platinum chemotherapy regimen, and other regimens 
included 5-Fu+platinum, NVB+ platinum.

Post-operative results between NCRT 
group and NCT group

The pathological complete remission rate (pCR) in 
the NCRT group and NCT group was 39.8% and 
5.5%, respectively (p < 0.001), and the 30-day 

post-operative morality was 2.7% and 0%, respec-
tively, the log-rank test showed that there was a sig-
nificant difference in survival between the two groups 
(p = 0.019). One patient in the NCRT group died from 
major bleeding caused by anastomotic leakage 
(Table 2).

About 38 patients had a post-operative anastomotic 
leakage, 27 of which were diagnosed by clinical plus 
adjuvant examination, nine were diagnosed according 
to clinical examination, and two were confirmed by 
adjuvant examination. The median time of leakage 
occurrence after surgery was 13  days (4  days-
57 days). The incidence of anastomotic leakage in the 
NCRT group and NCT group was 28.3% and 5.5%, 
respectively, with a statistically significant difference 
(p < 0.001) (Table 2).

Univariate and multivariate analysis of 
clinicopathologic factors associated with 
anastomotic leakage incidence in whole 
group

Univariate analysis showed that NCRT (p < 0.001), 
cervical anastomosis (p = 0.002), laparoscopic sur-
gery (p = 0.017), longer time from the end of neoad-
juvant therapy to surgery (p = 0.010), and shorter 
residual esophageal length (p = 0.001) were signifi-
cantly associated with the risk of anastomotic leak-
age. The multivariate analysis showed that NCRT was 
an independent risk factor for anastomotic leakage 
(odds ratio 7.28, 95% confidence interval 2.44-21.78, 
p < 0.001). However, this study only included patients 
in the NCT and NCRT groups, and the impact of other 
factors on anastomotic leakage requires further study 
(Table 3).

Univariate and multivariate analysis of 
risk factors associated with anastomotic 
leakage in NCRT group

Further analysis of the dosimetry parameters 
related to anastomotic leakage in the NCRT group 
found no significant association between anasto-
motic leakage incidence and the radiation prescribed 
dose, anastomotic region dose-volume parameters 
(V10, V20, V30, V40, V50, mean dose, and maximum 
dose), and residual esophageal dose (mean dose 
and maximum dose) based on univariate and multi-
variate analysis (Table 4).
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Discussion

This study compared the impact of NCT and NCRT 
on anastomotic leakage after EC resection. The 
results showed that compared with NCT, NCRT sig-
nificantly increased the rate of pCR but also increased 
the incidence of anastomotic leakage. Multivariate 
analysis confirmed that NCRT was an independent 
risk factor for anastomotic leakage. Further dosimetry 
analysis showed no significant association between 
anastomotic leakage risk and radiation dose to the 
residual esophagus and anastomotic region.

Our findings are similar to those of previous 
studies2,9,15-23. For example, the CROSS study reported 

Table 1. Baseline characteristics between NCRT group and NCT group

Characteristics NCRT (n = 113) NCT (n = 109) u/X2 p

Gender, n (%)
Male
Female

 
106 (93.8)

7 (6.2)

 
102 (93.6)

7 (6.4)

0.005 0.944

Smoking, n (%)
Yes
No

 
84 (74.3)
29 (25.7)

 
84 (77.1)
25 (22.9)

0.059 0.808

Drinking, n (%)
Yes
No

 
89 (78.8)
24 (21.2)

 
85 (78.0)
23 (21.1)

0.073 0.797

Lesion location, n (%)
Upper chest
Middle‑lower chest

 
20 (17.7)
93 (82.3)

 
18 (16.5)
91 (83.5)

0.055 0.815

cTNM stage, n (%)
IIA
IIB
III
IVA

 
27 (23.9)
13 (11.5)
66 (58.4)

7 (6.2)

 
33 (30.3)
13 (11.9)
56 (51.4)

7 (6.4)

1.348 0.717

Surgery approach, n (%)
Open
Laparoscopic

 
45 (39.8)
68 (60.2)

 
94 (86.2)
15 (13.8)

51.061 0.000

Anastomotic location, n (%)
Cervical
Intrathoracic
Median age (years)
Lesion length (cm), mean ± SE
BMI before neoadjuvant therapies (kg/m2), mean ± SE
Median time from the end of neoadjuvant therapy to surgery (days)
Pre‑operative BMI (kg/m2), mean ± SE
Intraoperative blood loss (mL), mean ± SE
Residual esophageal length (cm), mean ± SE

 
113 (100)

0 (0)
59 (42‑77)
6.05 ± 0.18
21.82 ± 0.27
35 (15‑80)

21.38 ± 0.29
219.42 ± 13.61

3.76 ± 0.09

 
37 (33.9)
72 (66.1)

61 (43‑73)
5.94 ± 0.23
22.23 ± 0.27
29 (11‑55)

22.00 ± 0.23
240.54 ± 17.03

6.25 ± 0.23

110.47
 
 

8.371
0.427
0.401
11.745
2.355
3.597
9.471

0.000
 
 

0.009
0.191
0.204
0.000
0.060
0.034
0.000

TNM stage
II
III

 
43
70

 
48
61

0.821 0.365

T staging of tumor
T2
T3

  
18
95

  
21
88

0.427 0.514

cTNM: clinical tumor node metastasis; TNM: tumor node metastasis; BMI: body mass index; SE: standard error.

Table 2. Post‑operative results between NCRT group and NCT group

Characteristics NCRT  
(n = 113)

NCT  
(n = 109)

X2 p

R0, n (%) 106 (93.8) 105 (96.3) 0.751 0.386

pCR, n (%) 45 (39.8) 6 (5.5) 36.927 0.000

pT0, n (%) 61 (54.0) 7 (6.4) 59.063 0.000

pN0, n (%) 66 (58.4) 47 (43.1) 5.189 0.022

Anastomotic leakage, 
n (%)

32 (28.3) 6 (5.5) 20.354 0.000

30‑day post‑operative 
mortality rate, n (%)

3 (2.7) 0 (0) ‑ ‑

NCT: neoadjuvant chemotherapy; NCRT: neoadjuvant chemoradiotherapy; 
R0: macroscopic complete resection; pCR: pathologic complete remission; 
pT0: pathologic T0; pN0: pathologic n0.



Y. Xie et al.  Anastomotic leakage risk in patients with ESCC

625

an anastomotic leakage rate of 22% in the NCRT 
group2. A retrospective study of 686 ESCC patients in 
Japan showed that the incidences of anastomotic 
leakage were 27.9% in the NCRT group (376 patients 
with a radiation dose of 30-42 Gy) and 16.5% in the 
surgery group (310 patients)9. The incidence of anas-
tomotic leakage in the NCT group was similar to that 
reported in the surgery-alone groups in other stud-
ies17-19, suggesting that NCT does not significantly 
increase the incidence of anastomotic leakage.

The current results suggest that factors other than 
NCRT and tumor size may contribute to anastomotic 
leakage. Although the dose parameters V20, V30, and 
V40 have been shown to be associated with anasto-
motic leakage, the underlying mechanisms are 
unclear. Patient-specific factors such as comorbidities 
or nutritional status may play a role. The surgical tech-
nique itself, such as the type of anastomosis or the 
use of drains, may also have an impact.

The relationship between radiation dose and anas-
tomotic leakage is more complicated. Despite the high 
pre-operative radiation dose given (50.4 Gy/28 F), the 
CALGB9781 study reported a low leakage incidence 
of 8%22, which was similar to that in the NEOCRTEC5010 

study (8.6%)16, but lower than that in the CROSS study 
(22%)2. A  lower irradiation dose was prescribed in 
both NEOCRTEC 5010  (40Gy) and CROSS study 
(41.4Gy). Our study also found a non-significant rela-
tionship between radiation dose and leakage. When 
the influence of radiation dose on leakage was inves-
tigated, the relationship between radiation fields and 
the location of anastomosis should also be consid-
ered. A  retrospective study from MD Anderson 
revealed that the incidence of anastomotic leakage 
was 11% in NCRT (radiation dose: 50.4Gy/28F), and 
the incidence of leakage was increased significantly 
(39% vs. 2.6%) when the anastomosis was placed 
within the pre-operative radiation field24. Another 
study from France showed that although the anasto-
mosis was within the radiation field, the leakage inci-
dence did not rise significantly when thoracic 
anastomosis was performed17. Since a wide range of 
irradiation doses was delivered in NCRT and the spa-
tial relationship between the radiation field and the 
anastomosis location was sometimes difficult to define 
accurately, it is more reasonable to explore the rela-
tionship between radiation dose of the anastomotic 
region and leakage incidence. Our results indicated 

Table 3. Univariate and multivariate analysis of clinicopathologic factors associated with anastomotic leakage incidence in 
whole group

Characteristics Univariate analysis Multivariate analysis

OR 95% CI p OR 95% CI p

Gender, male/female 0.29 0.04‑2.28 0.241

Smoking, yes/no 1.56 0.64‑3.76 0.325

Drinking, yes/no 1.08 0.46‑2.53 0.866

Tumor location, proximal third/middle‑lower third 2.23 1.00‑5.00 0.050

Type of neoadjuvant therapy, NCRT/NCT 7.51 3.01‑18.75 < 0.001 7.28 2.44‑21.78 < 0.001

Surgery approach, open/laparoscopic 0.43 0.21‑0.86 0.017 0.47 0.33‑1.17 0.144

Anastomosis location, cervical/thoracic 25.07 3.37‑186.54 0.002 10.381 0.84‑65.41 0.082

Age (years) 0.98 0.94‑1.04 0.532

Lesion length (cm) 1.15 0.99 ± 1.33 0.068

BMI before neoadjuvant therapies (kg/m2) 0.94 0.83‑1.06 0.301

Time from the end of neoadjuvant therapy to surgery (days) 1.04 1.01‑1.07 0.010 1.28 0.87‑1.36 0.085

Pre‑operative BMI (kg/m2) 0.98 0.87‑1.11 0.767

Intraoperative blood loss (mL) 1.00 1.00‑1.00 0.288

Residual esophageal length (cm) 0.71 0.58‑0.87 0.001 0.62 0.64‑1.22 0.064

OR: odds ratio; CI: confidence interval; BMI: body mass index.
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Table 4. Univariate analysis of risk factors associated with 
anastomotic leakage in NCRT group

Characteristics Univariate analysis

OR 95% CI p

Gender, male/female 2.56 0.30‑22.13 0.393

Smoking, yes/no 1.19 0.45‑3.17 0.727

Drinking, yes/no 1.44 0.54‑3.84 0.461

Tumor location, proximal third/
middle‑lower third

1.84 0.67‑5.03 0.234

Surgery approach, open/laparoscopic 1.13 0.50‑2.57 0.773

Age (years) 1.02 1.00‑1.09 0.427

Lesion length (cm) 1.15 0.94‑1.42 0.181

BMI before neoadjuvant  
therapies (kg/m2)

0.99 0.86‑1.13 0.846

Time from the end of neoadjuvant 
therapy to surgery (days)

1.02 0.98‑1.05 0.349

Pre‑operative BMI (kg/m2) 1.04 0.91‑1.18 0.610

Intraoperative blood loss (mL) 1.00 1.00‑1.01 0.038

Residual esophageal length (cm) 1.12 0.73‑1.74 0.601

Anastomotic region
V10
V20
V30
V40
V50
Average dose
Maximum dose

  
1.00
1.00
1.00
1.00
0.99
1.00
1.00

 
0.99‑1.01
0.99‑1.01
0.99‑1.01
0.99‑1.01
0.99‑1.01
1.00‑1.00
1.00‑1.00

 
0.893
0.891
0.592
0.432
0.298
0.565
0.586

Residual esophagus
Average dose
Maximum dose
Radiation dose

 
1.00
1.00
1.00

 
1.00‑1.00
1.00‑1.00
1.00‑1.00

 
0.586
0.537
0.968

NCRT: neoadjuvant chemoradiotherapy; OR: odds ratio; CI: confidence interval; 
BMI: body mass index.

that there was no significant relationship between the 
dose-volume parameters of the anastomotic region 
and leakage incidence. In MD Anderson’s study, the 
anastomotic region should have been exposed to a 
dose of ≥ 50Gy in those patients whose anastomosis 
was completely placed within the irradiation field. In 
our study, we tried to protect the lower neck or cervi-
cal esophagus from being irradiated when a higher 
dose was prescribed, and neck anastomosis was per-
formed in all patients receiving NCRT. Thus, the aver-
age dose in the anastomosis was only 37Gy, and V40, 
V45, and V50 were 64%, 41%, and 22%, respectively, 
suggesting that good communication between the 

surgeon and radiotherapist is indispensable in irradia-
tion field design.

Our study had some limitations, as all retrospective 
studies did. Although the anastomotic region was 
delineated by the same investigator, there still might 
be some deviations in identifying the location of the 
anastomosis and delineating it on the corresponding 
planning CT slices, especially for patients with manual 
anastomosis. Moreover, mixed factors were thought 
to work together in the development of leakage, pos-
ing some potential confounding factors that could not 
be included in this retrospective analysis. Further-
more, the relatively few studies included in our analy-
sis may limit the generalizability of our findings. Future 
studies of a larger sample size and a more diverse 
patient population are needed to further validate our 
results.

Conclusion

Our results confirmed that NCRT could improve the 
pathologic response rate but also increase the inci-
dence of anastomotic leakage simultaneously. How-
ever, neither the prescribed radiation dose nor the 
doses to the anastomotic site and residual esopha-
geal tissue were significantly associated with anasto-
motic leakage risk.
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