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combined with enteral nutrition support: a 
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squamous cell carcinoma patients 
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Abstract 

Background: Concurrent chemoradiotherapy (CCRT) significantly increases the survival rate of esophageal squa‑
mous cell carcinoma (ESCC) patients with malignant fistulae. Recent clinical evidence has shown the benefits of 
enteral nutrition for malnourished cancer patients. In this study, we aimed to validate that, with the support of enteral 
nutrition, ESCC patients who develop malignant fistulae might be able to complete CCRT and achieve long‑term 
survival.

Methods: We reviewed the medical records of 652 patients with ESCC who received definitive CCRT at Sun Yat‑sen 
University Cancer Center between January 2010 and December 2012. Treatment outcome and toxicity were ret‑
rospectively evaluated in 40 ESCC patients with malignant fistulae. All the 40 patients were treated with CCRT and 
evaluated by clinical nutritionists using nutrition risk screening (NRS) before, during, and after treatment. Twenty‑two 
patients received a nasogastric tube, and 18 underwent percutaneous endoscopic gastrostomy feeding. The median 
energy intake was 2166 kcal/day. Treatment response was evaluated at 3 months after the completion of CCRT.

Results: With a median follow‑up of 18 months (range, 3–39 months), patients’ 1‑year overall survival (OS) rate 
was 62.5%, and the estimated OS time was 25.5 months. Univariate analysis showed that the NRS score (P = 0.003), 
increase in NRS score (P = 0.024), fistula closure (P = 0.011), and response to treatment (P < 0.001) were signifi‑
cantly associated with OS. Multivariate analysis showed that tumor response (P = 0.044) and increase in NRS score 
(P = 0.044) were independent predictors of OS. Grade 3 vomiting was observed in 8 patients (20.0%), grade 3 neutro‑
penia was observed in 11 patients (27.5%), and grade 3 cough was observed in 13 patients (32.5%); 2 patients (5.0%) 
died of massive bleeding during treatment.
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Background
Esophageal cancer is among 10 most common causes 
of cancer-related death in China [1]. Malignant fistulae 
between the esophagus and respiratory tract (ER fistula) 
or between the esophagus and mediastinum (EM fistula) 
are serious complications for patients with esophageal 
carcinoma [2]. Bronchopneumonia, sepsis, and massive 
bleeding are the most common terminal events observed 
in patients with a malignant fistula. Many patients with 
malignant fistulae eventually die, with a short median 
survival ranging from 1 to 6 weeks [3, 4]. Historically, the 
presence of ER fistula or EM fistula has been considered 
a relative contraindication for radiotherapy and chemo-
therapy. However, a large retrospective analysis showed 
that, for esophageal squamous cell carcinoma (ESCC) 
patients with malignant fistulae, radiotherapy significantly 
extended overall survival (OS) compared with supportive 
care [4]. Although most concurrent chemoradiotherapy 
(CCRT) trials for ESCC patients have excluded primary 
tumors with fistulae [5, 6], some studies reported that, 
for patients with locally advanced esophageal carcinoma, 
significant improvement in local control and OS can be 
achieved with CCRT compared with radiotherapy alone 
[7–9]. Koike et  al. [10] reported that CCRT with pro-
tracted cisplatin and 5-fluorouracil (5-FU) infusion for 
patients with T4 esophageal carcinoma and malignant fis-
tulae could lead to a 2-year survival rate of 22%.

Malnutrition is a common comorbidity in esophageal 
carcinoma patients, affecting up to 80% of patients at 
the time of diagnosis; for esophageal carcinoma patients 
with malignant fistulae, nutritional status is even worse 
[11]. Although CCRT has become a standard treatment 
strategy for esophageal carcinoma, this regimen is asso-
ciated with several toxicities, such as bone marrow sup-
pression, esophagitis, mucositis, nausea, and vomiting 
[7–10]. Recent clinical evidence has shown the benefits 
of enteral nutrition in malnourished cancer patients: it 
can maintain quality of life and improve nutritional sta-
tus by ensuring adequate nutrient intake [12–14]. There-
fore, with the support of enteral nutrition, ESCC patients 
who develop malignant fistulae might be able to complete 
CCRT and achieve long-term survival.

Building on our previous work that made the promis-
ing effects of CCRT on esophageal carcinoma [15, 16], we 

treated patients who had advanced esophageal carcinoma 
and ER or EM fistulae with aggressive CCRT combined 
with enteral nutrition support. Here, we reviewed and 
analyzed the clinical results of this treatment strategy for 
esophageal carcinoma patients who developed malignant 
fistulae before or during treatment.

Patients and methods
Patient and clinical data
We reviewed the medical records of 652 patients with 
ESCC who received definitive CCRT at Sun Yat-sen Uni-
versity Cancer Center, in Guangzhou, Guangdong, China 
between January 2010 and December 2012. Among 652 
patients, 73 ESCC patients were identified to have fis-
tulae. The patients were diagnosed according to the 
American Joint Committee on Cancer tumor, node, and 
metastasis (TNM) classification (7th edition). All the 
patients who met the following inclusion criteria were 
included in this study: (1) confirmed thoracic ESCC by 
pathologic analysis; (2) no previous cancer treatments 
and no distant metastases; (3) Eastern Cooperative 
Oncology Group (ECOG) performance status ≤2; (4) 
a complete evaluation, including physical examination, 
computed tomography (CT) scanning of the chest and 
abdomen, an upper gastrointestinal barium meal exam, 
and endoscopic ultrasound of the esophagus; and (5) 
meglumine diatrizoate mucilage (MDC) leakage with/
without endoscopy for fistulae assessment.

Clinical data collected from each patient included 
ECOG performance status, a nutrition assessment, age, 
sex, primary esophageal tumor location, clinical stage 
and T category of primary tumor, radiation dose, CCRT 
regimen, and tumor response to CCRT.

Enteral nutrition support and assessment
Before, during, and after CCRT, all patients were evalu-
ated by clinical nutritionists using nutrition risk screening 
(NRS). Patients were evaluated in terms of undernutri-
tion and disease severity, according to whether they are 
absent, mild, moderate, or severe, making a total score 
of 0–6; patients with a total score of ≥3 were classified 
as nutritionally at-risk. Undernutrition was estimated 
using three variables used in most screening tools: body 
mass index (BMI), percent of recent weight loss, and 

Conclusions: CCRT combined with enteral nutrition support is effective for ESCC patients with malignant fistulae. 
Patients have an increased potential to be cured, especially those who experience complete response and have an 
increase in NRS score. Careful observation and nutrition support are required for patients with advanced T‑category 
ESCC who undergo CCRT.
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change in food intake. Diseases like hip fracture, chronic 
diseases, and tumor were scored 1; major abdominal 
surgery, stroke, diabetes, and hematologic malignancy 
were scored 2; head injury and bone marrow transplan-
tation were scored 3 [17]. Increased NRS score indi-
cated improved nutritional status of patients than before. 
When diagnosed with a malignant fistula, patients were 
administered enteral nutrition support. The patients 
either received nasal feeding or underwent a percutane-
ous endoscopic gastrostomy (PEG), and therefore dietary 
intake could be adjusted and to achieve energy balance 
and minimize weight loss based on patient weight that 
was continuously monitored.

Intacted protein enteral nutrition powder formula 
(Danone; Paris, France) was used for nasal feeding (each 
500-mL bottle provides 20  g of protein and 500 kcal of 
energy). Oral and/or enteral energy-rich and protein-rich 
supplements were added when needed. At all measure-
ment points, the PEG stoma site was observed and care 
advice was given when needed. Nutritional supplements 
were administered until 4–8 weeks after fistula closure.

All laboratory test values, including hemoglobin level 
and serum albumin level, were determined in the clinical 
laboratories of Sun Yat-sen University Cancer Center.

Radiotherapy and concurrent chemotherapy
During radiotherapy, the techniques used for patient 
immobilization, simulation, and treatment planning 
were performed according to a standard protocol in the 
Department of Radiotherapy at Sun Yat-sen Univer-
sity Cancer Center for esophageal carcinoma patients 
receiving three-dimensional conventional radiotherapy 
(3D-CRT) [18]. With the patient in the supine position, 
a cradle for immobilization was made with a vacuum. 
Individual patients were scanned from the atlas (C1) 
to the second lumbar vertebra (L2) level to cover the 
entire neck, lung, esophagus, and celiac lymph node 
regions. CT scans were performed with 0.5-cm thick-
ness slices. Briefly, the gross tumor volume (GTV-
esophagus) consisted of lesions diagnosed by biopsy 
or subsequent CT scans; tumor regions described on 
endoscopy but not observed on CT were also included 
in the GTV-esophagus. The criteria for GTV of posi-
tive lymph nodes (GTV-ln) based on CT scans were as 
follows: short axis size ≥10  mm, a lymph node with an 
infiltrative margin, or central necrosis. Two clinical tar-
get volumes (CTVs) for the patients were defined: CTV1 
comprised GTV-ln and 2 cm proximal and distal to the 
GTV-esophagus; CTV2 comprised the supraclavicular 
and mediastinal lymph nodes, GTV-ln, and 4 cm proxi-
mal and distal to the GTV-esophagus. PTV1 was defined 
as a 5-mm margin added to CTV1; PTV2 was defined as 
a 5-mm margin added to CTV2 [17]. All patients had a 

3D-CRT treatment plan that was calculated by the Pin-
nacle treatment planning system, and they were treated 
with a 6-MV linear accelerator (MIMiC; Nomos Corp., 
Sewickly, PA, USA). The median dose was 60 Gy for GTV 
(range, 46–68  Gy), 55  Gy for PTV1 (range, 40–68  Gy), 
and 46 Gy for PTV2 (range, 40–54 Gy). Dose constraints 
for critical organs were as follows: the maximum spinal 
cord dose <46 Gy, mean lung dose <17 Gy, and the lung 
volumes irradiated above 20 Gy (V20) <30%.

Two regimens of chemotherapy were used in the 
study: (1) concurrent chemotherapy consisted of cispl-
atin (20 mg/m2 per day) and 5-FU (500 mg/m2 per day), 
every 3  weeks; (2) docetaxel-based regimens consisted 
of docetaxel (60  mg/m2 per day) and cisplatin (60  mg/
m2 per day), every 3 weeks; or concurrent chemotherapy 
comprising cisplatin (25  mg/m2 per day) and docetaxel 
(25 mg/m2 per day), weekly [15, 16].

Follow‑up and treatment response assessment
The beginning of the follow-up period was defined as 
the last date of CCRT treatment. During the follow-
up period, patients underwent a chest CT scan every 
3  months, an upper digestive tract endoscopy and an 
abdominal ultrasonography every 6  months for 2  years 
after CCRT, and a subsequent chest CT scan, an endos-
copy, and an abdominal ultrasonography every 6 months 
thereafter. Bone scans were performed when patients 
were suspected to have bone metastases. The rates and 
time to treatment response or distant metastasis, dura-
tion of OS and local relapse were recorded.

MDC leakage evaluation and/or endoscopy were per-
formed every 2–3 weeks from the diagnosis of malignant 
fistulae until 4 weeks after fistula closure.

Tumor response evaluations were performed 
1–3 months after CCRT according to response evaluation 
criteria in solid tumors (RECIST) definitions. For the pri-
mary tumors, the responses include complete response 
(CR), partial response (PR), progressive disease (PD), and 
stable disease (SD) [15, 19]. Multiple failures comprised 
both local and distant failures after CCRT. Acute toxicity 
was graded using the National Cancer Institute Common 
Toxicity Criteria (version 4.0).

Statistical analysis
The study endpoint was OS, which was calculated as the 
time from the last date of radiotherapy to the date of 
death from any cause or to the date of the last visit before 
September 30, 2013. Continuous variables, such as age, 
hemoglobin level, serum albumin level, and radiation 
dose, were normalized as the sample median and then 
analyzed as nominal categorical variables. Each variable 
was assessed first in univariate analysis, and variables that 
reached a P value of less than 0.05 were further evaluated 
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in multivariate analysis. Survival curves were plotted 
using the Kaplan–Meier method. We fitted the propor-
tional hazards model using Cox regression. After testing 
for variable interactions, a forward stepwise elimination 
procedure was used to determine the best-fitting model. 
In the multivariate analysis, P values less than 0.05 were 
considered statistically significant. All statistical analyses 
were performed using SPSS 19.0 software (IBM, Chicago, 
IL, USA).

Ethics statement
Our thoracic multi-disciplinary team discussed the treat-
ment of all patients. Written informed consent was not 
obtained; instead, all clinical records were anonymized 
and de-identified prior to analysis. The entire study was 
approved by the Ethics Committee of Sun Yat-sen Uni-
versity Cancer Center.

Results
Patient characteristics
Forty ESCC patients (37 men and 3 women) were path-
ologically diagnosed with malignant fistulae and were 
finally included in this study. Patient characteristics 
are detailed in Table  1. Most primary lesions (26/40, 
65.0%) were located in the middle thoracic esophagus. 
Twenty-two patients had stages III and IV disease, and 18 
patients had stages I and II disease; 5 had T1-2 lesion, 21 
had T3 lesion, and 14 had T4 lesion. The NRS scores of 
22 patients were 3–4 (moderate to severe impaired nutri-
tional status) before treatment, and 16 patients experi-
enced an increase in NRS score with nutrition support 
during CCRT. All patients received concurrent chemo-
therapy; most (33/40, 82.5%) received a docetaxel-based 
regimen. The median radiation dose was 60  Gy (range, 
46–68  Gy); 12 patients (30.0%) received a lower dose 
(46–58  Gy). Fistula closure was observed in 32 patients 
(80.0%). Twelve patients (30.0%) had a CR, and 20 (50.0%) 
had a PR.

Treatment outcomes
With a median follow-up of 18  months (range, 
3–39  months), the 1-year OS rate of all patients was 
62.5%, and the estimated OS was 25.5 months. Univariate 
analysis showed that, after CCRT completion, NRS score 
(P = 0.003), increase in NRS score (P = 0.024), fistula clo-
sure (P = 0.011), and response to treatment (P < 0.001) 
were significantly associated with OS (Table  2). Clini-
cal factors that were statistically significant (P < 0.05) in 
univariate analysis were further analyzed in a multivari-
ate analysis with the stepwise regression of variables. 
Only patients who had a tumor response (HR  =  3.49, 
95% CI 1.48–8.23, P  =  0.004) and increase in NRS 
score (HR  =  0.23, 95% CI 0.06–0.94, P  =  0.004) after 

CCRT were selected by the stepwise addition of factors 
in the final models. The 1-year OS rates of patients who 
achieved CR, PR, SD, and PD were 91.7%, 65.0%, 33.3% 
and 0%, respectively. The 1-year OS rates of patients with 
an increased and non-increased NRS scores were 74.1% 
and 38.5%, respectively (Fig.  1a–c). Patients with T4 
tumor and fistulae had an 1-year OS rate similar to that 
of patients with non-T4 tumor and fistulae who received 
nutrition supported during CCRT (57.1% vs. 69.6%, 
P = 0.198).

Calorie intake and nutritional status
Eighteen patients had malignant fistula before CCRT; 22 
patients developed fistula during treatment. In these 22 
patients, the median time from the beginning of CCRT 
to the formation of fistula was 22 days (range, 7–36 days). 
Patients were given enteral nutrition support when diag-
nosed with malignant fistula. Nasal feeding was admin-
istered to 22 patients; 18 underwent PEG feeding. The 
median energy intake was 2166 kcal/day; the median 
protein intake was 1.53 g/kg weight per day (range, 1.41–
1.76  g/kg weight per day). Twenty-two patients had an 
NRS score of 3–4 before CCRT; 6 had an NRS score of 
3–4 after treatment. The median time from diagnosis to 
fistula closure for all 40 patients was 5 weeks.

Toxicities
The most frequent toxicities observed were vomiting, 
neutropenia, esophagitis, and cough, with a large major-
ity of toxicity degrees being grade 1 or 2. Grade 3 vomit-
ing, neutropenia, and cough were observed in 8 (20.0%), 
11 (27.5%), and 13 patients (32.5%), respectively. Two 
patients (5.0%) died of massive bleeding during treat-
ment. Two patients (5.0%) developed re-perforation after 
the initial fistula closure.

Discussion
Our study demonstrated that CCRT combined with 
enteral nutrition support offers a cure for malignant fis-
tulae. In our study, 40 patients who underwent CCRT 
for esophageal carcinoma with a malignant fistula had an 
estimated OS of 25.2 months, with 62.5% of the patients 
remaining alive at 1 year after treatment.

CCRT has been used as a primary therapeutic regi-
men for more and more patients who have unresectable 
esophageal carcinoma, who decline surgery, or who are 
deemed medically unfit for surgery. Radiation Therapy 
Oncology Group 85–01 was the first trial to analyze the 
efficacy of radiochemotherapy as a definitive treatment, 
and it demonstrated the superiority of CCRT over radi-
otherapy alone with regard to 5-year OS rate [20]. His-
torically, the presence of a malignant esophageal fistula 
was considered a relative contraindication to CCRT. 
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Table 1 Characteristics of 40 esophageal squamous cell carcinoma patients with malignant fistulae

ECOG, Eastern Cooperative Oncology Group; NRS, nutrition risk screening; CCRT, concurrent chemoradiotherapy; DDP, cisplatin; 5-FU, 5-fluorouracil; CR, complete 
response; PR, partial response; SD, stable disease; PD, progressive disease
a These values are presented as median followed by range in parentheses. Other values are presented as the number of patients with the percentage in parentheses
b Based on the American Joint Committee on Cancer tumor, node, and metastasis (TNM) classification (7th edition)
c The patients with NRS score of 1–2 are not listed in this table
d Only the values that were compared between subgroups are listed and analyzed
e The data were not applicable

Characteristic No. of patients (%) 1‑year OS rated (%) P value

Sex 0.006

 Men 37 (92.5) 67.6

 Women 3 (7.5) 0.0

Agea (years) 58 (41–80)

ECOG performance status 0.267

 0–1 11 (27.5) 68.2

 2 29 (72.5) 55.2

Primary tumor location 0.403

 Upper 12 (30.0) 50.0

 Middle 26 (65.0) 65.4

 Lower 2 (5.0) 100.0

T category of primary tumorb 0.392

 T1 2 (5.0) 100.0

 T2 3 (7.5) 100.0

 T3 21 (52.5) 57.1

 T4 14 (35.0) 57.1

Clinical stage of primary tumorb 0.526

 IIA–IIB 2 (5.0) 100

 IIIA–IIIC 29 (72.5) 62.1

 IV 9 (22.5) 55.5

NRS score of 3–4c

 Before nutrition support 22 (55.0) –e

 After nutrition support 6 (15.0) –

Hemoglobin level after CCRTa (g/L) 110 (56–156) –

Total energy intakea (kcal/day) 2166 (1956–2213) –

Total protein intakea (g/kg per day) 1.53 (1.41–1.76) –

Fistula closure 32 (80.0) –

Time to fistula closurea (weeks) 5 (2–11) –

Fistula site 0.435

 Trachea and bronchus 7 (17.5) 57.1

 Mediastinum 33 (82.5) 63.6

Radiation dosea (Gy) 60 (46–68) <0.001

 <60 14 (35.0) 50.0

 ≥60 26 (65.0) 69.2

Concurrent chemotherapy 0.333

 DDP + 5‑FU 7 (17.5) 42.9

 Docetaxel‑based regimens 33 (82.5) 66.7

Clinical tumor response after CCRT <0.001

 CR 12 (30.0) 91.7

 PR 20 (50.0) 65.0

 SD 3 (7.5) 33.3

 PD 5 (12.5) 0
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Ahmed et al. [9] found that malignant ER fistulae could 
completely be cured in 4 of 5 patients (80%) treated with 
5-FU (400–600  mg/m2) by protracting continuous infu-
sion and 60-Gy radiotherapy. Muto et  al. [8] reported 
promising CCRT results for patients with malignant 
esophageal fistulae. Indeed, fistula was closed after CCRT 
in 17 of 24 patients (71%), with a median OS of 198 days 
as calculated from the fistula diagnosis. These results 
suggested that the presence of a malignant fistula was not 
a contraindication for CCRT, which was the treatment 
that provided the best chance for survival and palliation 
of dysphagia.

Most patients were selected for non-surgical therapy 
because of comorbidity or locally advanced disease. 
Esophageal perforation may be inevitable when patients 
with T4 esophageal tumors are treated with confor-
mal radiotherapy. Ishida et  al. [5] reported that 6 of 45 
patients (13%) with a T4 tumor and/or M1 lymph nodes 
developed esophageal-bronchial fistulae during CCRT, 
and CCRT was consequently terminated. Most previous 
CCRT trials for patients with advanced esophageal carci-
noma excluded the patients with fistulae; however, in our 
study, we found that patients with T4 tumor and fistulae 
who received nutrition support during CCRT had simi-
lar OS to patients with non-T4 tumor and fistulae (1-year 
OS rate, 57.1% vs. 69.6%, P = 0.198).

Furthermore, recent studies showed that the patients 
who underwent preoperative CCRT followed by sur-
gery and achieved a complete pathologic response to 
preoperative CCRT had excellent prognosis [21–23]. 
Although clinical CR after CCRT may not be significantly 

associated with pathologic CR [24], maximizing the CR 
rate is likely to increase the proportion of patients with 
the most favorable outcome, potentially increasing the 
survival rate of the whole group. In accordance with 
the published data above, the patients in our study who 
achieved CR had a 1-year survival rate of 91.7%; in the 
group of 8 patients who did not achieve CR (SD, n = 3; 
PD, n =  5), 7 (87.5%) died within 1  year. These results 
suggested that even in esophageal carcinoma patients 
with malignant fistula, achieving clinical CR is a very 
important prognostic factor of long-term survival. In 
addition, patients who received a higher radiation dose 
and more cycles of chemotherapy had a better chance of 
achieving CR as well as extended OS than patients with 
lower radiation dose.

For esophageal carcinoma patients, malnutrition might 
be another important cause of pneumonia and massive 
bleeding. For patients undergoing chemotherapy and/or 
radiotherapy, minor malnutrition (weight loss  <10%) is 
also significantly associated with poor prognosis. In a ret-
rospective review of 1555 patients with gastrointestinal 
malignancies who underwent chemotherapy, Andreyev 
et  al. [25] suggested that weight loss at presentation 
may be an independent prognostic predictor for devel-
oping more severe dose-limiting toxicities (P  <  0.001), 
decreased response rate (P  =  0.006), and shorter OS 
(P < 0.001) for patients with gastric and colorectal neo-
plasms. For 350 patients with advanced esophageal car-
cinoma who were treated in 6 consecutive prospective 
trials, weight loss of more than 5% was a poor prognos-
tic factor (9 vs. 12 months, P = 0.006) [26]. According to 

Table 2 Univariate analysis of prognostic factors of overall survival in 40 esophageal squamous cell carcinoma patients 
with malignant fistulae

HR, hazard ratio; CI, confidence interval. ECOG, Eastern Cooperative Oncology Group; NRS, nutrition risk screening; CCRT, concurrent chemoradiotherapy; CR, 
complete response

The italicized P values are statistically significant

Variable HR (95% CI) P value

ECOG performance status (0–1 vs. 2) 0.76 (0.26–1.87) 0.567

Primary tumor location (upper vs. middle vs. lower) 0.44 (0.19–1.00) 0.051

T category of primary tumor 1.95 (0.68–5.56) 0.213

(T4 vs. non‑T4)

Clinical stage of primary tumor (stage II vs. stage III vs. stage IV) 1.55 (0.68–3.57) 0.300

NRS score before CCRT (≥3 vs. <3) 1.13 (0.69–1.86) 0.631

NRS score after CCRT (≥3 vs. <3) 5.14 (1.72–15.31) 0.003

Increased NRS score after CCRT (yes vs. no) 0.32 (0.12–0.86) 0.024

Hemoglobin level after CCRT (>110 vs. ≤110 g/L) 1.56 (0.72–3.24) 0.724

Fistula closure (yes vs. no) 3.78 (1.36–10.61) 0.011

Fistula site (tracheobronchus vs. mediastinum) 1.55 (0.50–4.82) 0.447

Radiation dose (≥60 vs. <60 Gy) 0.46 (0.17–1.23) 0.096

Tumor response after CCRT (CR vs. non‑CR) 3.53 (2.01–6.18) <0.001
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European Society for Clinical Nutrition and Metabolism 
guidelines on enteral nutrition for patients who receive 
external-beam radiotherapy or CCRT, every effort should 
be made to increase dietary intake and prevent ther-
apy-associated weight loss and radiotherapy interrup-
tion [27]. In our study, for most patients, we observed 
a gain in total mass, involving mainly lean mass, and an 
increase in weight. Our results also showed that enteral 
nutrition support increased the NRS score of malnour-
ished patients who received CCRT, and patients who 
had an increased NRS score had higher 1-year OS rate 
than those who did not have an increased score (74.1% 
vs. 38.5%, P = 0.016). It is generally thought that radio-
therapy interrupts normal wound-healing mechanisms 

by leading to changes in the vasculature, by affecting 
fibroblasts, and by varying the levels of regulatory growth 
factors [28, 29]. Studies of preoperative radiotherapy 
have shown an increased risk for wound-healing compli-
cations compared with postoperative radiotherapy [30]. 
For this reason, malignant esophageal fistulae were pre-
viously regarded as incurable. However, most patients 
died within 12  months if radiotherapy was terminated 
[9, 10]. In the present study, the median fistula diameter 
upon MDC was 4.3 mm, and adequate enteral nutrition 
support appeared to be sufficient for minor wounds. The 
median time from diagnosis of fistula to fistula closure 
was 5 weeks. Two patients developed re-perforation after 
fistula closure, due to low protein intake after they were 
released from the hospital. In contrast, 1 patient main-
tained a good nutrition status (NRS score = 1) even with-
out fistula closure. These results suggest that maintaining 
good nutritional status is important for fistula closure.

Compared with the results in other published studies 
[8–10], the higher treatment response and local control 
rates in our study might be due to the following: (1) the 
use of the 3D-CRT technique (3D-CRT has a better GTV 
high-dose coverage compared with two-dimensional con-
ventional radiotherapy, which was used in most previous 
studies); (2) the higher radiation dose was administered 
(in the present study, the median dose was 60 Gy, ranging 
from 46 to 68 Gy; better local control could be achieved 
with radiation dose greater than 60 Gy in ESCC); (3) all 
patients received concurrent chemotherapy; and (4) all 
patients received enteral nutrition support.

This retrospective study has several limitations, such 
as selection bias, different chemotherapy regimens, small 
sample size, and short follow-up. However, our results 
showed that, for ESCC patients, a malignant fistula is 
not a contraindication for CCRT. When enteral nutrition 
support is provided together with CCRT, patients can 
achieve promising improvement and have an increased 
potential to be cured.

Conclusions
CCRT combined with enteral nutrition support is an 
effective treatment regimen for ESCC patients with 
malignant fistulae, and these patients have an increased 
potential to be cured, especially those who achieve CR 
and an increase in NRS score. Careful observation and 
clinical nutrition support are required for patients with 
advanced T-category ESCC who underwent CCRT.

Authors’ contributions
LM, GYL, YFR, BQ, CXX, ZLC, YHH, QL, and HL performed the acquisition of 
data. LM, GYL, YFR, SRL, SLL, and HL participated in analyzing data. BQ and HY 
drafted the article. HY, JHF, MZL, and WFY made substantial contributions to 
conception and design. SRL and SRL interpreted the data. LM and YHH revised 
the manuscript. YHH, WFY, and HL made the final approval of version. All 
authors read and approved the final manuscript.

Fig. 1 Kaplan–Meier overall survival (OS) curves for esophageal 
squamous cell carcinoma patients with malignant fistula categorized 
by radiation dose, response to treatment, and increased nutrition 
risk screening (NRS) score or not. a OS curves for patients receiving 
different doses of radiation. b OS curves for patients with different 
responses to treatment. c OS curves for patients who experienced 
an increase of NRS score or not. CR, complete response; PR, partial 
response; SD, stable disease; PD, progressive disease



Page 8 of 8Ma et al. Chin J Cancer  (2017) 36:8 

Author details
1 Sun Yat‑sen University Cancer Center, State Key Laboratory of Oncol‑
ogy in South China, Collaborative Innovation Center for Cancer Medicine, 
Guangzhou 510060, Guangdong, P. R. China. 2 Guangdong Esophageal Cancer 
Research Institute, Guangzhou 510060, Guangdong, P. R. China. 3 Department 
of Radiation Oncology, Sun Yat‑sen University Cancer Center, 651 Dong‑
feng Road East, Guangzhou 510060, Guangdong, P. R. China. 4 Department 
of Endoscopy, Sun Yat‑sen University Cancer Center, Guangzhou 510060, 
Guangdong, P. R. China. 5 Department of Radiation Oncology, The First Affili‑
ated Hospital of Sun Yat‑sen University, Guangzhou 510080, Guangdong, P. 
R. China. 6 Department of Thoracic Surgery, Sun Yat‑sen University Cancer 
Center, Guangzhou 510060, Guangdong, P. R. China. 7 Department of Clini‑
cal Nutrition, Sun Yat‑sen University Cancer Center, 651 Dongfeng Road East, 
Guangzhou 510060, Guangdong, P. R. China. 

Acknowledgements
This research was supported by funds from the Scientific Research Foundation 
for the Returned Overseas Chinese Scholars, State Education Ministry; National 
Nature Science Fund, Support Grant 81301932; the grants from the University 
Cancer Foundation via the Sister Institution Network Fund at The University 
of Texas MD Anderson Cancer Center and, in part, by the National Institutes 
of Health through MD Anderson Cancer Center Support Grant (CA016672), as 
some of these studies were performed in the North Campus Flow Cytometry 
and Cellular Imaging Core (PI: Ronald A. DePinho, MD). This research was 
also supported by the grant from the Scientific Research Foundation for the 
Returned Overseas Chinese Scholars, State Education Ministry, China.

Competing interests
The authors declare that they have no competing interests.

Received: 17 January 2016   Accepted: 19 October 2016

References
 1. Chen W, Zheng R, Zeng H, Zhang S. The incidence and mortality of major 

cancers in China, 2012. Chin J Cancer. 2016;35(1):73.
 2. Zheng YZ, Dai SQ, Shan HB, Gao XY, Zhang LJ, Cao X, et al. Managing 

esophageal fistulae by endoscopic transluminal drainage in esophageal 
cancer patients withsuperior mediastinal sepsis after esophagectomy. 
Chin J Cancer. 2013;32(8):469–73.

 3. Reed MF, Mathisen DJ. Tracheoesophageal fistula. Chest Surg Clin N Am. 
2003;13:271–89.

 4. Burt M, Diehl W, Martini N, Bains MS, Ginsberg RJ, McCormack PM, Rusch 
VW. Malignant esophagorespiratory fistula: management options and 
survival. Ann Thorac Surg. 1991;52:1222–9.

 5. Ishida K, Iizuka T, Ando N, Ide H. Phase II study of chemoradiotherapy 
for advanced squamous cell carcinoma of the thoracic esophagus: nine 
Japanese institutions trial. Jpn J Clin Oncol. 1996;26:310–5.

 6. Ohtsu A, Boku N, Muro K, Chin K, Muto M, Yoshida S, et al. Definitive 
chemoradiotherapy for T4 and/or M1 lymph node squamous cell carci‑
noma of the esophagus. J Clin Oncol. 1999;17:2915–21.

 7. Nishimura Y, Suzuki M, Nakamatsu K, Kanamori S, Yagyu Y, Shigeoka 
H. Prospective trial of concurrent chemoradiotherapy with protracted 
infusion of 5‑fluorouracil and cisplatin for T4 esophageal cancer with or 
without fistula. Int J Radiat Oncol Biol Phys. 2002;53:134–9.

 8. Muto M, Ohtsu A, Miyamoto S, Muro K, Boku N, Ishikura S, et al. Concur‑
rent chemoradiotherapy for esophageal carcinoma patients with malig‑
nant fistulae. Cancer. 1999;86:1406–13.

 9. Ahmed HF, Hussain MA, Grant CE, Wadleigh RG. Closure of tracheoe‑
sophageal fistulas with chemotherapy and radiotherapy. Am J Clin Oncol. 
1998;21:177–9.

 10. Koike R, Nishimura Y, Nakamatsu K, Kanamori S, Shibata T. Concurrent 
chemoradiotherapy for esophageal cancer with malignant fistula. Int J 
Radiat Oncol Biol Phys. 2008;70:1418–22.

 11. Larrea J, Vega S, Martinez T, Torrent JM, Vega V, Núñez V. The nutritional 
status and immunological situation of cancer patients. Nutr Hosp. 
1992;7:178–84 [in Spanish].

 12. Miyata H, Yano M, Yasuda T, Hamano R, Yamasaki M, Hou E, et al. 
Randomized study of clinical effect of enteral nutrition support during 
neoadjuvant chemotherapy on chemotherapy‑related toxicity in patients 
with esophageal cancer. Clin Nutr. 2012;31:330–6.

 13. Murphy RA, Mourtzakis M, Chu QS, Baracos VE, Reiman T, Mazurak VC. 
Nutritional intervention with fish oil provides a benefit over standard of 
care for weight and skeletal muscle mass in patients with nonsmall cell 
lung cancer receiving chemotherapy. Cancer. 2011;117:1775–82.

 14. Vasson MP, Talvas J, Perche O, Dillies AF, Bachmann P, Pezet D, et al. 
Immunonutrition improves functional capacities in head and neck and 
esophageal cancer patients undergoing radiochemotherapy: a rand‑
omized clinical trial. Clin Nutr. 2014;33:204–10.

 15. Bao Y, Liu S, Zhou Q, Cai P, Anfossi S, Li Q, et al. Three‑dimensional con‑
formal radiotherapy with concurrent chemotherapy for postoperative 
recurrence of esophageal squamous cell carcinoma: clinical efficacy and 
failure pattern. Radiat Oncol. 2013;8:241.

 16. Li QQ, Liu MZ, Hu YH, Liu H, He ZY, Lin HX. Definitive concomitant chemo‑
radiotherapy with docetaxel and cisplatin in squamous esophageal 
carcinoma. Dis Esophagus. 2010;23:253–9.

 17. Kongdrup J, Rasmussen HH, Hanberg O, Stanga Z, Ad Hoc ESPEN Work‑
ing Group. Nutritional risk screening (NRS 2002) a new method based on 
an analysis of controlled clinical trials. Clin Nutr. 2002;2003(22):321–36.

 18. Liu H, Lu L, Zhu Q, Hao Y, Mo Y, Liu M, et al. Cervical nodal metastases of 
unresectable thoracic esophageal squamous cell carcinoma: charac‑
teristics of long‑term survivors after concurrent chemoradiotherapy. 
Radiother Oncol. 2011;99:181–6.

 19. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, 
et al. New response evaluation criteria in solid tumours: revised RECIST 
guideline (version 1.1). Eur J Cancer. 2009;45:228–47.

 20. Cooper JS, Guo MD, Herskovic A, Macdonald JS, Martenson JJ, Al‑Sarraf M, 
et al. Chemoradiotherapy of locally advanced esophageal cancer: long‑
term follow‑up of a prospective randomized trial (RTOG 85‑01). Radiation 
Therapy Oncology Group. JAMA. 1999;281:1623–7.

 21. van Hagen P, Hulshof MC, van Lanschot JJ, Steyerberg EW, van Berge HM, 
Wijnhoven BP, et al. Preoperative chemoradiotherapy for esophageal or 
junctional cancer. N Engl J Med. 2012;366:2074–84.

 22. Sjoquist KM, Burmeister BH, Smithers BM, Zalcberg JR, Simes RJ, Barbour 
A, et al. Survival after neoadjuvant chemotherapy or chemoradiotherapy 
for resectable oesophageal carcinoma: an updated meta‑analysis. Lancet 
Oncol. 2011;12:681–92.

 23. Kountourakis P, Correa AM, Hofstetter WL, Lee JH, Bhutani MS, Rice DC, 
et al. Combined modality therapy of cT2N0M0 esophageal cancer: the 
University of Texas M. D. Anderson Cancer Center experience. Cancer. 
2011;117:925–30.

 24. Cheedella NK, Suzuki A, Xiao L, Hofstetter WL, Maru DM, Taketa T, et al. 
Association between clinical complete response and pathological 
complete response after preoperative chemoradiation in patients 
with gastroesophageal cancer: analysis in a large cohort. Ann Oncol. 
2013;24:12–6.

 25. Andreyev HJ, Norman AR, Oates J, Cunningham D. Why do patients with 
weight loss have a worse outcome when undergoing chemotherapy for 
gastrointestinal malignancies? Eur J Cancer. 1998;34:503–9.

 26. Polee MB, Hop WC, Kok TC, Eskens FA, van der Burg ME, Splinter TA, et al. 
Prognostic factors for survival in patients with advanced oesophageal 
cancer treated with cisplatin‑based combination chemotherapy. Br J 
Cancer. 2003;89:2045–50.

 27. ESPEN. Guidelines on parenteral nutrition. http://www.espen.org/educa‑
tion/espen‑guidelines.html. Accessed 7 May 2014.

 28. Dormand EL, Banwell PE, Goodacre TE. Radiotherapy and wound healing. 
Int Wound J. 2005;2:112–27.

 29. Izadi K, Ganchi P. Chronic wounds. Clin Plast Surg. 2005;32:209–22.
 30. Wolfson AH. Preoperative vs postoperative radiation therapy for extrem‑

ity soft tissue sarcoma: controversy and present management. Curr Opin 
Oncol. 2005;17:357.

http://www.espen.org/education/espen-guidelines.html
http://www.espen.org/education/espen-guidelines.html

	Concurrent chemoradiotherapy combined with enteral nutrition support: a radical treatment strategy for esophageal squamous cell carcinoma patients with malignant fistulae
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Patients and methods
	Patient and clinical data
	Enteral nutrition support and assessment
	Radiotherapy and concurrent chemotherapy
	Follow-up and treatment response assessment
	Statistical analysis
	Ethics statement

	Results
	Patient characteristics
	Treatment outcomes
	Calorie intake and nutritional status
	Toxicities

	Discussion
	Conclusions
	Authors’ contributions
	References




