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Abstract: The aim of this study was to examine the prognostic factors and treatment outcomes of cervical esophageal

carcinoma (CEC) patients who underwent definitive chemoradiotherapy (CRT). The clinical data of 175 biopsy-

confirmed CEC patients treated with definitive CRT between April 2005 and September 2021 were retrospectively

analyzed. The prognostic factors predicting overall survival (OS), progression-free survival (PFS), and local

recurrence-free survival (LRFS) were assessed in uni- and multivariable analyses. The median age of the entire cohort

was 56 years (range: 26–87 years). All patients received definitive radiotherapy with a median total dose of 60 Gy, and

52% of the patients received cisplatin-based concurrent chemotherapy. The 2-year OS, PFS, and LRFS rates were

58.8%, 46.9%, and 52.4%, respectively, with a median follow-up duration of 41.6 months. Patients’ performance

status, clinical nodal stage, tumor size, and treatment response were significant prognostic factors for OS, PFS, and

LRFS in univariate analysis. Non-complete treatment response was an independent predictor for poor OS (HR = 4.41,

95% CI, 2.78–7.00, p < 0.001) and PFS (HR = 4.28, 95% CI, 2.79–6.58, p < 0.001), whereas poor performance score

was a predictor for worse LRFS (HR = 1.83, 95% CI, 1.12–2.98, p = 0.02) in multivariable analysis. Fifty-two patients

(29.7%) experienced grade II or higher toxicity. In this multicenter study, we demonstrated that definitive CRT is a

safe and effective treatment for patients with CEC. Higher radiation doses were found to have no effect on treatment

outcomes, but a better response to treatment and a better patient performance status did.
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Introduction

Esophageal cancer (EC) is the seventh most common type of
cancer and the sixth leading cause of cancer death worldwide
[1]. Cervical esophageal carcinoma (CEC) accounts for less
than 10% of esophageal tumors, and most patients have
locally advanced disease when they are first diagnosed [2,3].
The management of CEC is challenging because it is
frequently associated with head and neck cancer rather than
the middle or lower third of esophageal adenocarcinoma
[3]. Surgical management of CEC with pharyngo-laryngo-
esophagectomy through cervical, abdominal, and thoracic
incisions and a permanent terminal tracheostomy is difficult
due to high morbidity and mortality rates attributable to the
close proximity of the larynx, trachea, and major vascular
structures [3]. According to National Comprehensive
Cancer Network (NCCN) and European Society for Medical
Oncology (ESMO) guidelines, definitive chemoradiotherapy
(CRT) is the standard treatment modality in the
management of CEC [4,5].

Previous research has demonstrated that primary tumor
control in CEC patients is a surrogate for improved survival,
and that patients with a good local treatment response fared
better than non-responders [6]. Despite advances in
radiotherapy (RT) delivery methods and novel systemic
chemotherapy agents, the outcomes of patients with CEC
remain poor, with a median overall survival time of 33
months; this may be due to the unpredictability of high
rates of local failure (LF). As a result of the low incidence of
disease and the lack of prospective studies, evidence
regarding the optimal irradiation technique and radiation
doses is lacking. In addition, no randomized clinical trials
supporting dose escalation in EC patients have been
performed [7,8].

Based on these findings, we conducted a multicentric
study investigating the treatment outcomes of CEC patients
treated with definitive CRT. Additionally, prognostic factors
for overall survival (OS), progression-free survival (PFS),
and local control (LC) were assessed.

Materials and Methods

Patient selection
Between April 2005 and September 2021, 175 biopsy-
confirmed CEC patients who received definitive CRT at 17
national institutions were analyzed retrospectively. Patients
with SCC histology, receiving at least one cycle of
concurrent chemotherapy with RT, and receiving treatment
with three-dimensional conformal RT (3DCRT) or
intensity-modulated RT (IMRT) met the inclusion criteria.
Exclusion criteria included patients with poor performance
status (ECOG > 2), those having undergone surgery before
CRT, those with distant metastases, and those treated with
palliative intent. To prevent the inclusion of hypopharyngeal
cancer, patients were excluded if the tumor extended
cranially beyond the level of the hyoid bone.

This retrospective study complied with the regulations of
the principles of Helsinki. This study protocol was reviewed
and approved by the Baskent University Review Board,
approval number (KA22/55).

Treatment characteristics
The treatment protocol included concurrent chemotherapy
(cisplatin alone, cisplatin and 5-FU, carbo/taxol, or others)
and RT. Adjuvant chemotherapy or induction
chemotherapy was administered according to the decision of
the treating physician. The decision to perform
percutaneous endoscopic gastrostomy on a patient was
based on the patient’s performance and nutritional status.

For RT planning, a multi-slice planning computed
tomography (CT) with thermoplastic mask was used for all
patients. For better delineation of the primary tumor and
lymph nodes, magnetic resonance imaging (MRI) and/or
positron emission tomography CT (PET-CT) were fused
with the planning CT at the time of initial diagnosis. On
planning CT and fusion images, the gross tumor volume
(GTV) comprises the visible primary tumor and
pathological lymph nodes. Clinical tumor volume (CTV)
includes pathological lymph nodes with a margin of
5–10 mm and the primary tumor with a margin of 1–2 cm.
Due to each institution’s RT technique and protocol,
planning tumor volume (PTV) comprised CTV with
adequate margins. Regional lymph node irradiation or
elective nodal irradiation (ENI) was performed on each
patient depending on the decision of the treating physician.

Follow-up
Patients were seen every three months for the first two years,
every six months between three and five years, and annually
thereafter or more frequently if necessary. Every visit
included a thorough physical examination that included an
endoscopic examination. Toxicities were gathered from an
institutional database and reported using the Common
Terminology Criteria for Adverse Events, version 4.0.

For treatment response assessment, the initial imaging
modality was repeated. For metabolic response evaluation,
Positron Emission Tomography Response Criteria in Solid
Tumors (PERCIST), version 1.0, was used [9]. The RECIST
version 1.1 classification system was used to categorize the
radiologic responses that were collected during the initial
radiological assessment [10]. These responses were
categorized as a complete response (CR), a partial response
(PR), stable disease (SD), or progression of disease (PD).

Statistical analysis
For statistical analysis, we utilized SPSS 22.0 (SPSS for
Windows, IBM Corp., Armonk, NY, USA) and GraphPad
Prism version 9.3.1 (GraphPad Software Inc., San Diego,
USA). When comparing clinical and pathological factors
between patients, Chi-square (v2) and Student’s t-tests were
utilized as statistical tools. The progression-free survival
(PFS) was measured as the period of time that elapsed
between the last date of CRT and the date of radiological
detection of progression of the target volume or distant
metastasis following CRT. This measurement was based on
whichever came first: the progression of the target volume
or the distant metastasis. The time until death was
determined by taking the interval of time that passed
between the completion of the CRT and the time of the last
follow-up. In order to carry out univariate analysis, the log-
rank test was utilized. The Cox proportional hazards model
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and any covariates that had a p value of less than 0.05 in the
univariate analysis were included in the multivariate
analyses that were carried out. A p value of less than 0.05
was considered statistically significant.

Results

Patient characteristics
Data from 175 patients were analyzed. Patients and treatment
characteristics are summarized in Table 1. The majority of
patients were female (59.4%), had an advanced clinical T
stage (77.7%), had good performance status (81.7%), and
had regional lymph node metastasis (62.3%). Most of the

patients (73.7%) were treated between 2014 and 2021. The
majority of patients (80.5%) were staged using PET-CT. A
total of 114 patients (65.1%) had PEG before treatment.

The median fraction and total radiation doses were 2 Gy
(range: 1.8–2.3 Gy) and 60 Gy (range: 45–72 Gy), respectively,
and were delivered in a median of 30 fractions (range: 23–38).
The median BED10 was 72 Gy (range: 53.1–88.5). Thirty
patients (17.1%) were treated with 3-D conformal RT, and
145 patients (82.9%) received intensity-modulated RT
(IMRT). Half of the patients (50%) received concurrent
cisplatin-based chemotherapy with a median of 5 cycles
(range: 1–8). Twenty-three patients had concurrent cisplatin
and 5FU, while 63 patients received only cisplatin
concurrent with RT.

Treatment outcomes
The median follow-up time for the entire cohort was 41.6
months (95% CI, 26.2–57 months). The two-year OS, PFS,
and local recurrence-free survival (LRFS) rates were 58.8%,
46.9%, and 52.4%, respectively (Fig. 1). At the last visit, 83
patients (47.4%) were alive and 92 patients (52.6%) had
died. Progression occurred in 76 patients (43.4%) at a
median of 11.6 months (range: 3.6–85.3 months) after
completion of treatment. Of the 76 patients with
progression, 37 (21.1%) had local recurrence (LR), 21 (12%)
had distant metastasis (DM), and 18 (10.3%) had both LR
and DM.

Prognostic factors
The median OS duration was 40.1 months (95% CI, 27.5–
52.7). Univariate analysis revealed that performance status,
tumor size, clinical nodal stage, and treatment response
were significant prognostic factors for OS (Table 2).
Multivariable analysis found inadequate treatment response
to be the only predictor of shorter OS (Table 3).
Multivariate analysis determined good performance status to
be predictive of improved OS, and this was close to being
statistically significant (p = 0.06). Univariate analysis found
performance status, tumor size, nodal stage, and treatment
response to be significant prognostic factors for predicting
PFS. Patients with non-CR had inferior PFS, as
demonstrated by multivariable analysis, and poor
performance status was predictive of worse PFS at a level
close to statistical significance.

Locoregional recurrence was observed in 55 patients
(31.4%), and the median LRFS was 26.0 months (95% CI,
14.9–37.1 months). Univariate analysis revealed patient
performance status, tumor size, nodal stage, and treatment
response to be significant prognostic factors for predicting
LRFS. In multivariable analysis, good performance status
and complete treatment response were found to be
predictors of improved LRFS (Fig. 2).

When comparing patient outcomes based on the current
standard RT dose of 54 Gy (≤54 Gy vs. >54 Gy), no statistically
significant difference in LC was found (p = 0.25). In addition,
no statistically significant difference was seen in survival or LC
between patients who received ≤60 Gy or >60 Gy. We also
examined the patients by grouping them based on their
median BED10 dose of 72 Gy; again, no statistically
significant difference was found between patients who

TABLE 1

Patient and treatment characteristics

Median age (years, range) 56 (26–87)

Sex (n, %)

Male 71 (40.6)

Female 104 (59.4)

ECOG

0 59 (33.7)

I 84 (48.0)

II 32 (18.3)

T stage

T1 3 (1.7)

T2 36 (20.6)

T3 77 (44.0)

T4 59 (33.7)

N stage

N0 66 (37.7)

N1 52 (29.7)

N2 46 (26.3)

N3 11 (6.3)

Staging

BT 22 (12.6)

MRI 12 (6.9)

PET 141 (80.5)

RT technique

3D-CRT 30 (17.1)

IMRT 145 (82.9)

RT dose

Fraction dose 2 Gy (1.8–2.3 Gy)

Fraction number 30 (23–38)

Total dose 60 Gy (45–72.6)

Concurrent chemotherapy (n, %)

Cisplatin 88 (50)

Carbo/taxol 68 (39)

Others 19 (11)
Abbreviations: CRT: chemoradiotherapy, CT: computed tomography, IMRT:
intensity modulated radiotherapy, MRI: magnetic resonance imaging, PET:
positron emission tomography, RT: radiotherapy.
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FIGURE 1. Overall survival (A), progression-free survival (B), and local recurrence free survival (C) curves of entire cohort.

TABLE 2

Univariate analysis for overall survival, progression-free survival, and local recurrence free survival

Covariate n OS HR p PFS HR p LRFS HR p
(95% CI) (95% CI) (95% CI)

Sex

Male 71 1 0.39 1 0.34 1 0.85

Female 104 1.20 (0.79–1.82) 0.83 (0.56–1.22) 0.96 (0.65–1.44)

Age

<60 y 100 1 0.6 1 0.61 1 0.98

≥60 y 74 0.90 (0.59–1.36) 1.11 (0.75–1.63) 0.98 (0.67–1.49)

ECOG PS

0-1 143 1 0.01 1 0.02 1 0.006

2 32 1.84 (1.15–2.96) 1.64 (1.07–2.52) 1.86 (1.19–2.92)

T

T1-2 39 1 0.62 1 0.54 1 0.56

T3-4 116 1.14 (0.68–1.89) 1.16 (0.72–1.88) 1.16 (0.71–1.84)

N

N0-1 118 1 0.003 1 0.002 1 0.002

N2-3 57 1.87 (1.24–2.83) 1.86 (1.26–2.74) 1.87 (1.26–2.77)

Tumor size

≤5 cm 116 1 0.02 1 0.04 1 0.03

>5 cm 59 1.63 (1.07–2.50) 1.53 (1.03–2.27) 1.59 (1.06–2.38)

RT technique

3D-conformal 30 1 0.84 1 0.88 1 0.83

IMRT 145 0.95 (0.58–1.56) 1.04 (0.64–1.68) 1.05 (0.65–1.72)

RT dose

≤54 Gy 73 1 0.3 1 0.1 1 0.25

>54 Gy 102 0.81 (0.53–1.22) 0.72 (0.49–1.06) 0.8 (0.54–1.18)

Treatment period

2005–2013 46 1 0.93 1 0.46 1 0.88

2014–2021 129 1.02 (0.63–1.67) 0.84 (0.52–1.35) 0.97 (0.63–1.48)

Tx response

CR 96 1 <0.001 1 <0.001 1 <0.001

Non-CR 73 4.8 (3.06–7.56) 4.54 (3.00–6.89) 5.30 (3.43–8.20)

Conc. ChT

Cisplatin 89 1 0.56 1 0.87 1 0.58

Others 86 0.88 (0.58–1.34) 0.87 (0.59–1.28) 0.90 (0.60–1.33)
Abbreviations: ChT: chemotherapy, CI: confidence interval, Conc.: concurrent, CR: complete response, HR: hazard ratio, ECOG PS: Eastern Cooperative
Oncology Group performance score, IMRT: intensity modulated radiotherapy, LRFS: local recurrence free survival, OS: overall survival, PFS: progression-
free survival, RT: radiotherapy, Tx: treatment.
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received BED10 ≤72 Gy and those who received BED10
>72 Gy.

Toxicities
Fifty-two patients (29.7%) experienced grade II or higher
toxicity. Twenty-five patients (14.2%) experienced grade II
toxicity (22 patients with stricture and three patients with
pneumonia), 23 patients (13.1%) experienced grade III
toxicity (19 patients with stricture, three patients with
pneumonia, and one patient with fistula), and four patients
(2.3%) experienced grade IV toxicity (one patient with
pneumonia, one with stricture, and two with fistula). None
of the patients had myelitis.

In the high dose RT (≥54 Gy) arm, the rate of late grade
II toxicities was significantly higher than in the low dose RT
(54 Gy) arm (8.2% vs. 20.6; p = 0.03). When comparing late
toxicities according to the chemotherapy regimens the
patient received, we found no difference between the
cisplatin (16.2%), cisplatin-5FU (15.0%), and carbo-taxol
(14.9%) groups (p = 0.97).

Discussion

Our multi-institutional retrospective analysis revealed that
CRT is a safe and effective treatment for patients with CEC.
In multivariate analysis, the local control of the primary
tumor was the only independent predictor of survival.
Higher radiation doses were found to have no effect on LC
and survival at the expense of increased toxicity.

Due to the rarity of the disease, published data and
treatment algorithms for CEC patients are still immature.
However, current NCCN and ESMO guidelines for the
treatment of CEC recommend concurrent CRT as the
standard of care. [4,5,11,12]. The widely differing irradiation
doses cited in the published literature, ranging from 50 to
70 Gy, contribute to the ongoing debate over the optimal
dose for treating CEC [6,13–18] (Table 4). The irradiation
methods and treatment modalities used in the cases
discussed in the existing literature are also highly variable.
Although LC rates in older series with RT alone were
reported to be 25%, more recent series with improved RT

TABLE 3

Multivariate analysis for overall survival, progression-free survival, and local recurrence free survival

Variables Risk factors HR (95% CI) p

Overall survival

ECOG 0 vs. 1–2 0.65 (0.41–1.01) 0.06

N stage N0–1 vs. N2–3 1.28 (0.83–1.97) 0.27

Tumor size ≤5 cm vs. >5 cm 1.16 (0.74–1.83) 0.52

Treatment response CR vs. Non-CR 4.41 (2.78–7.00) <0.001

Progression-free survival

ECOG 0 vs. 1–2 1.54 (0.96–2.45) 0.07

N stage N0–1 vs. N2–3 1.18 (0.78–1.80) 0.43

Tumor size ≤5 cm vs. >5 cm 1.17 (0.76–1.78) 0.48

Treatment response CR vs. Non-CR 4.28 (2.79–6.58) <0.001

Local recurrence free survival

ECOG 0 vs. 1–2 1.83 (1.12–2.98) 0.02

N stage N0–1 vs. N2–3 1.14 (0.75–1.73) 0.54

Tumor size ≤5 cm vs. >5 cm 1.13 (0.73–1.74) 0.58

Treatment response CR vs. Non-CR 5.04 (3.22–7.89) <0.001

FIGURE 2. Overall survival (A), progression-free survival (B), and local recurrence free survival (C) curves of complete responder (CR)
patients (blue line), and non-CR patients (green line).
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techniques and dose escalation led to better outcomes [19].
Despite the fact that the highest rates of LC and CR can be
achieved with concurrent CRT, the association between
higher RT doses and improved primary LC in the presence
of concurrent chemotherapy is debatable. However,
according to the most recent NCCN guidelines for EC,
higher doses of RT are recommended for patients with
cervical tumors [4]. Cao et al. [20] reported a 2-year LRFS
rate of 68% in their cohort of CEC patients treated with a
median of 68 Gy RT alone. Zhang et al. [21] retrospectively
investigated stages II–III unresectable-EC patients treated
with concurrent chemotherapy and RT with a dose 51 Gy
(low dose) vs. >51 Gy (high dose) and found that a higher
radiation dose was associated with an increase in LC and an
improvement in OS. Hermann et al. [22] conducted a Swiss
multicenter study with 55 patients and found that those
who received a total radiation dose of 56 Gy or more had
significantly better outcomes compared to those receiving
less than 56 Gy. Similarly, Kim et al. [23] reported that the
LC of patients receiving high-dose RT with a total dose
greater than 59.4 Gy was superior to that of patients
receiving less than 59.4 Gy. These studies showing the
benefits of higher doses of RT are not the only ones, and
others have reported negative findings [15,16,18]. Huang
et al. [16] investigated purely CEC patients receiving 54 Gy
in 20 fractions vs. 70 Gy in 35 fractions with concurrent
chemotherapy and concluded that higher doses of RT,
prophylactic nodal irradiation, and high-dose cisplatin
chemotherapy did not result in improved survival. Zhang
et al. [18] found no statistically significant difference in
treatment outcomes between radiation doses of ≤60 Gy and
>60 Gy. Gkika et al. [15] also failed to find an advantage to
dose escalation in CEC patients receiving CRT. A study
using the National Cancer Database found no statistically

significant difference in OS rates between standard
(50–54 Gy), medium (50.4–66 Gy), and high (66–74 Gy)
radiation dose groups in a total of 789 patients [24]. High-
dose RT was not associated with improved treatment
outcomes in our study, but it was associated with higher
rates of grade II toxicities, which is consistent with the
findings of the vast majority of other studies [15,16,18,24].

In the definitive treatment of CEC, concurrent
chemotherapy typically consists of platin-based regimens,
particularly cisplatin and 5-FU, oxaliplatin and 5-FU, or
carboplatin and paclitaxel [4]. Bleiberg et al. [25] compared
cisplatin alone (100 mg/m2) to cisplatin and continuous 5-
FU infusion in EC patients, reporting improved two-year
OS and increased toxicity rates in the combined treatment
group. Other chemotherapeutic regimens, such as FOLFOX
or carboplatin and pactitaxel-based agents, have been
studied and found to be as effective as cisplatin and 5-FU
[26,27]. Finally, in the SCOPE1 trial, the role of cetuximab
as an epidermal growth factor receptor-targeting agent was
investigated, but it was not recommended due to treatment-
limiting toxicity [28]. We found no statistically significant
difference in outcomes or toxicity when comparing
concurrent chemotherapy regimens in our study, as was
previously reported.

Patients with CEC who undergo CRT have a better
chance of survival if their primary tumor can be controlled
locally. Some authors, concerned about the poor prognoses
of CRT non-responders, have advocated for more drastic
measures, such as early salvage surgery [29]. Zhang et al.
[21] suggested that superior LC was associated with a lower
incidence of distant metastasis. Similarly, Uno et al. [30]
found that the LC of the primary tumor is directly related to
survival. Lastly, Zenda et al. [6] reported a three-year OS for
patients with CR of 74.6%, compared to 25.0% for patients

TABLE 4

Published studies evaluating cervical esophageal cancer patients treated with definitive chemoradiotherapy

Author, year Design n Localization ChT RT Dose f/u LC Survival Tx

Burmeister et al. [13],
2000

R 34 CEC CF 61.2 Gy 55 mo – 5y OS 55% Grade V 6%

Wang et al. [17], 2006 R 35 CEC/TEC CF 50.4 Gy 39 mo 5y LRPFS
47.7%

5y OS 18.6%, DFS
22.4%

–

Huang et al. [16], 2008 R 50 CEC CF 54-70 Gy 39 mo 2y LRPFS
47%

5y OS 28% Grade III 38%

Gkika et al. [15], 2014 R 55 CEC C 60 Gy 146 mo 5y LRPFS
47%

5y OS 25% Grades II–III 22%

Zhang et al. [18], 2015 R 102 CEC CF 50-70 Gy 47 mo 3y LRPFS
35.3%

3y OS 39.3%, PFS
33.6%

Grade III 24.5%

Cao et al. [14,20], 2015 R 35 CEC C 64 Gy 17 mo 2y LFFS
68.3%

2y OS 47.6% Grade III 10.4%

Zenda et al. [6], 2016 P 30 CEC CF 60 Gy 41 mo 3y LFFS
52.5%

3y OS 66.5%, PFS
36.6%

Grade III 13%

Current study, 2023 R 175 CEC CF/K 60 Gy 41.6 mo 2y LRFS 52% 2y OS 59%, PFS 47% Grade ≥ II 29.7%
Abbreviations: C: cisplatin, CEC: cervical esophageal carcinoma, CF: cisplatin, fluorouracile, Grade: grade, K: carboplatin, LC: local control, LFFS: local failure-
free survival, LRPFS: locoregional progession-free survival, mo: months, n: patient number, OS: overall survival, P: prospective, PFS: progression free survival, R:
retrospective, TEC: thoracic esophageal carcinoma, Tx: toxicity.
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without CR (p = 0.002). Patients with CR had significantly
better survival and locoregional control than non-
responders, according to our findings.

There are some limitations to our study. The study can
only be considered retrospective, which inherently presents
selection bias. Further complicating the ability to draw
definitive conclusions is the fact that this multicentric study
employed a wide range of chemotherapy agents and RT
doses. Finally, appreciation of overall toxicity may be
confounded because the toxicity analysis was performed
retrospectively based on patient charts. Our study also has
some strengths. Although many studies have investigated
the use of CRT for CEC patients, our study is unique
because it only used studies with large cohorts and which
investigated only patients with SCC histology and definitive
treatment protocols. This allowed us to focus on dose
escalation in such patients in the absence of prospective
trials. Additionally, we believe that the vast majority of the
patients in the studies included here were staged with PET-
CT and treated with IMRT, reflecting current treatment
modalities.

Conclusion

Our findings show that CRT is a safe and effective treatment
option for patients with CEC. We found no benefit to
increasing RT dose beyond 54 Gy in the presence of
chemotherapy, and higher doses were associated with
increased toxicity. Local control of the primary tumor is
critical for survival. Prospective studies with larger cohorts
are needed to validate our findings.

Acknowledgement: This study was presented at the
American Society of Radiation Oncology Congress 2022
Annual Meeting held in San Antonio, October 23–26, 2022.
This study is the extension, and the final manuscript of
“Poster 2354: The Treatment Outcomes of Patients with
Cervical Esophageal Carcinoma Undergoing Definitive
Chemoradiotherapy: A Multi-Institutional Analysis TROD
01-005”.

Funding Statement: The authors received no specific funding
for this study.

Author Contributions: The authors confirm contribution to
the paper as follows: conceptualization: Ozan Cem Guler, Ezgi
Oymak, Gozde Yazıcı, Cem Onal; data curation: Ozlem
Ozkaya Akagunduz, Oguz Cetinayak, Petek Erpolat, Atil
Aksoy, Mursel Duzova, Berna Akkus Yildirim, Meral Kurt,
Emine Canyilmaz, Guler Yavas, Serap Akyurek, Didem
Colpan Oksuz, Esra Kaytan Saglam, Omur Karakoyun Celik;
investigation: Ozlem Ozkaya Akagunduz, Petek Erpolat,
Mursel Duzova, Emine Canyilmaz, Guler Yavas, Serap
Akyurek, Didem Colpan Oksuz, Esra Kaytan Saglam, Omur
Karakoyun Celik; methodology: Ezgi Oymak, Gozde Yazici,
Oguz Cetinayak, Petek Erpolat, Atil Aksoy, Mursel Duzova,
Berna Akkus Yildirim, Meral Kurt, Serap Akyurek, Didem
Colpan Oksuz, Esra Kaytan Saglam; writing/original draft:
Ozan Cem Guler, Cem Onal; writing, review, and editing:
Ozan Cem Guler, Mustafa Cengiz, Enis Ozyar, Cem Onal.

All authors reviewed the results and approved the final
version of the manuscript.

Availability of Data and Materials: Research data are stored
in an institutional repository and will be shared upon request
to the corresponding author.

Ethics Approval: This retrospective study complied with the
regulations of the principles of Helsinki. This study protocol
was reviewed and approved by Baskent University Review
Board, approval number (KA22/55).

Conflicts of Interest: The authors declare that they have no
conflicts of interest to report regarding the present study.

References

1. Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram,
I. et al. (2021). Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA: A Cancer Journal for Clinicians, 71(3),
209–249. https://doi.org/10.3322/caac.21660

2. Lee, D. J., Harris, A., Gillette, A., Munoz, L., Kashima, H. (1984).
Carcinoma of the cervical esophagus: Diagnosis, management,
and results. Southern Medical Journal, 77(11), 1365–1367.
https://doi.org/10.1097/00007611-198411000-00004

3. Hoeben, A., Polak, J., van de Voorde, L., Hoebers, F., Grabsch, H.
I. et al. (2016). Cervical esophageal cancer: A gap in cancer
knowledge. Annals of Oncology, 27(9), 1664–1674. https://doi.
org/10.1093/annonc/mdw183

4. National Comprehensive Cancer Network (2022). Clinical
practice guidelines in oncology (NCCN Guidelines).
Esophageal and esophagogastric junction cancers. NCCN.org

5. Lordick, F., Mariette, C., Haustermans, K., Obermannová, R.,
Arnold, D. (2016). Oesophageal cancer: ESMO clinical practice
guidelines for diagnosis, treatment and follow-up. Annals of
Oncology, 27(5), v50–v57. https://doi.org/10.1093/annonc/
mdw329

6. Zenda, S., Kojima, T., Kato, K., Izumi, S., Ozawa, T. et al. (2016).
Multicenter phase 2 study of cisplatin and 5-fluorouracil with
concurrent radiation therapy as an organ preservation
approach in patients with squamous cell carcinoma of the
cervical esophagus. International Journal of Radiation Oncology
Biology Physics, 96(5), 976–984. https://doi.org/10.1016/j.ijrobp.
2016.08.045

7. Minsky, B. D., Pajak, T. F., Ginsberg, R. J., Pisansky, T. M.,
Martenson, J. (2002). INT, 0123 (Radiation Therapy Oncology
Group 94-05) phase III trial of combined-modality therapy for
esophageal cancer: High-dose versus standard-dose radiation
therapy. Journal of Clinical Oncology, 20(5), 1167–1174. https://
doi.org/10.1200/JCO.2002.20.5.1167

8. Xu, Y., Dong, B., Zhu, W., Li, J., Huang, R. et al. (2022). A phase III
multicenter randomized clinical trial of 60 Gy versus 50 Gy
radiation dose in concurrent chemoradiotherapy for inoperable
esophageal squamous cell carcinoma. Clinical Cancer Research,
28(9), 1792–1799. https://doi.org/10.1158/1078-0432.CCR-21-3843

9. Wahl, R. L., Jacene, H., Kasamon, Y., Lodge, M. A. (2009). From
RECIST to PERCIST: Evolving considerations for PET response
criteria in solid tumors. Journal of Nuclear Medicine, 50(Suppl 1),
122s–150s. https://doi.org/10.2967/jnumed.108.057307

10. Eisenhauer, E. A., Therasse, P., Bogaerts, J., Schwartz, L. H.,
Sargent, D. et al. (2009). New response evaluation criteria in

CHEMORADIOTHERAPY IN CERVICAL ESOPHAGEAL CANCER 305

https://doi.org/10.3322/caac.21660
https://doi.org/10.1097/00007611-198411000-00004
https://doi.org/10.1093/annonc/mdw183
https://doi.org/10.1093/annonc/mdw183
https://NCCN.org
https://doi.org/10.1093/annonc/mdw329
https://doi.org/10.1093/annonc/mdw329
https://doi.org/10.1016/j.ijrobp.2016.08.045
https://doi.org/10.1016/j.ijrobp.2016.08.045
https://doi.org/10.1200/JCO.2002.20.5.1167
https://doi.org/10.1200/JCO.2002.20.5.1167
https://doi.org/10.1158/1078-0432.CCR-21-3843
https://doi.org/10.2967/jnumed.108.057307


solid tumours: Revised RECIST guideline (version 1.1). European
Journal of Cancer, 45(2), 228–247. https://doi.org/10.1016/j.ejca.
2008.10.026

11. de Virgilio, A., Costantino, A., Festa, BM., Mercante, G.,
Franceschini, D. et al. (2022). Oncological outcomes of
squamous cell carcinoma of the cervical esophagus treated with
definitive (chemo-)radiotherapy: A systematic review and
meta-analysis. Journal of Cancer Research and Clinical
Oncology, 149(3), 1029–1041. https://doi.org/10.1007/
s00432-022-03965-8

12. Guler, O. C., Onal, C. (2022). Oncological outcomes of squamous
cell carcinoma of the cervical esophagus treated with definitive
(chemo-)radiotherapy: A systematic review and meta-analysis.
In regard to de Virgilio et al. Journal of Cancer Research and
Clinical Oncology, 148(9), 2567–2568. https://doi.org/10.1007/
s00432-022-04118-7

13. Burmeister, B. H., Dickie, G., Smithers, B. M., Hodge, R., Morton,
K. (2000). Thirty-four patients with carcinoma of the cervical
esophagus treated with chemoradiation therapy. Archives of
Otolaryngology-Head & Neck Surgery, 126(2), 205–208. https://
doi.org/10.1001/archotol.126.2.205

14. Cao, C., Luo, J., Gao, L., Xu, G., Yi, J. et al. (2015). Definitive
intensity-modulated radiotherapy compared with definitive
conventional radiotherapy in cervical oesophageal squamous
cell carcinoma. Radiologia Medica, 120(7), 603–610. https://doi.
org/10.1007/s11547-015-0510-8

15. Gkika, E., Gauler, T., Eberhardt, W., Stahl, M., Stuschke, M. et al.
(2014). Long-term results of definitive radiochemotherapy in
locally advanced cancers of the cervical esophagus. Diseases of
the Esophagus, 27(7), 678–684. https://doi.org/10.1111/dote.
12146

16. Huang, S. H., Lockwood, G., Brierley, J., Cummings, B., Kim, J.
et al. (2008). Effect of concurrent high-dose cisplatin
chemotherapy and conformal radiotherapy on cervical
esophageal cancer survival. International Journal of Radiation
Oncology Biology Physics, 71(3), 735–740. https://doi.org/10.
1016/j.ijrobp.2007.10.022

17. Wang, S., Liao, Z., Chen, Y., Chang, J. Y., Jeter, M. et al. (2006).
Esophageal cancer located at the neck and upper thorax treated
with concurrent chemoradiation: A single-institution
experience. Journal of Thoracic Oncology, 1(3), 252–259.
https://doi.org/10.1016/S1556-0864(15)31576-8

18. Zhang, P., Xi, M., Zhao, L., Qiu, B., Liu, H. et al. (2015). Clinical
efficacy and failure pattern in patients with cervical esophageal
cancer treated with definitive chemoradiotherapy. Radiotherapy
and Oncology, 116(2), 257–261. https://doi.org/10.1016/j.
radonc.2015.07.011

19. Mendenhall, W. M., Sombeck, M. D., Parsons, J. T., Kasper, M.
E., Stringer, S. P. et al. (1994). Management of cervical
esophageal carcinoma. Seminars in Radiation Oncology, 4(3),
179–191. https://doi.org/10.1016/S1053-4296(05)80066-9

20. Cao, C., Luo, J., Gao, L., Xu, G., Yi, J. et al. (2015). Definitive
radiotherapy for cervical esophageal cancer. Head and Neck,
37(2), 151–155. https://doi.org/10.1002/hed.23572

21. Zhang, Z., Liao, Z., Jin, J., Ajani, J., Chang, J. Y. et al. (2005).
Dose-response relationship in locoregional control for patients
with stage II–III esophageal cancer treated with concurrent
chemotherapy and radiotherapy. International Journal of
Radiation Oncology Biology Physics, 61(3), 656–664. https://doi.
org/10.1016/j.ijrobp.2004.06.022

22. Herrmann, E., Mertineit, N., de Bari, B., Hoeng, L., Caparotti, F.
et al. (2017). Outcome of proximal esophageal cancer after
definitive combined chemo-radiation: A Swiss multicenter
retrospective study. Radiation Oncology, 12(1), 97. https://doi.
org/10.1186/s13014-017-0834-8

23. Kim, T. H., Lee, I. J., Kim, J. H., Lee, C. G., Lee, Y. C. et al. (2019).
High-dose versus standard-dose radiation therapy for cervical
esophageal cancer: Retrospective single-institution study. Head
and Neck, 41(1), 146–153. https://doi.org/10.1002/hed.25483

24. De, B., Rhome, R., Doucette, J., Buckstein, M. (2017). Dose
escalation of definitive radiation is not associated with
improved survival for cervical esophageal cancer: A national
cancer data base (NCDB) analysis. Diseases of the Esophagus,
30(4), 1–10. https://doi.org/10.1093/dote/dow037

25. Bleiberg, H., Conroy, T., Paillot, B., Lacave, A. J., Blijham, G. et al.
(1997). Randomised phase II study of cisplatin and 5-fluorouracil
(5-FU) versus cisplatin alone in advanced squamous cell
oesophageal cancer. European Journal of Cancer, 33(8), 1216–
1220. https://doi.org/10.1016/S0959-8049(97)00088-9

26. Conroy, T., Galais, M. P., Raoul, J. L., Bouché, O., Gourgou-
Bourgade, S. et al. (2014). Definitive chemoradiotherapy with
FOLFOX versus fluorouracil and cisplatin in patients with
oesophageal cancer (PRODIGE5/ACCORD17): Final results of
a randomised, phase 2/3 trial. The Lancet Oncology, 15(3),
305–314. https://doi.org/10.1016/S1470-2045(14)70028-2

27. Ruppert, B. N., Watkins, J. M., Shirai, K., Wahlquist, A. E.,
Garrett-Mayer, E. et al. (2010). Cisplatin/Irinotecan versus
carboplatin/paclitaxel as definitive chemoradiotherapy for
locoregionally advanced esophageal cancer. American Journal
of Clinical Oncology, 33(4), 346–352. https://doi.org/10.1097/
COC.0b013e3181aaca26

28. Crosby, T., Hurt, C. N., Falk, S., Gollins, S., Mukherjee, S. et al.
(2013). Chemoradiotherapy with or without cetuximab in
patients with oesophageal cancer (SCOPE1): A multicentre,
phase 2/3 randomised trial. The Lancet Oncology, 14(7), 627–
637. https://doi.org/10.1016/S1470-2045(13)70136-0

29. Buckstein, M., Liu, J. (2019). Cervical esophageal cancers:
Challenges and opportunities. Current Oncology Reports, 21(5),
46. https://doi.org/10.1007/s11912-019-0801-7

30. Uno, T., Isobe, K., Kawakami, H., Ueno, N., Shimada, H. et al.
(2007). Concurrent chemoradiation for patients with squamous
cell carcinoma of the cervical esophagus. Diseases of the
Esophagus, 20(1), 12–18. https://doi.org/10.1111/j.1442-2050.
2007.00632.x

306 OZAN CEM GULER et al.

https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1007/s00432-022-03965-8
https://doi.org/10.1007/s00432-022-03965-8
https://doi.org/10.1007/s00432-022-04118-7
https://doi.org/10.1007/s00432-022-04118-7
https://doi.org/10.1001/archotol.126.2.205
https://doi.org/10.1001/archotol.126.2.205
https://doi.org/10.1007/s11547-015-0510-8
https://doi.org/10.1007/s11547-015-0510-8
https://doi.org/10.1111/dote.12146
https://doi.org/10.1111/dote.12146
https://doi.org/10.1016/j.ijrobp.2007.10.022
https://doi.org/10.1016/j.ijrobp.2007.10.022
https://doi.org/10.1016/S1556-0864(15)31576-8
https://doi.org/10.1016/j.radonc.2015.07.011
https://doi.org/10.1016/j.radonc.2015.07.011
https://doi.org/10.1016/S1053-4296(05)80066-9
https://doi.org/10.1002/hed.23572
https://doi.org/10.1016/j.ijrobp.2004.06.022
https://doi.org/10.1016/j.ijrobp.2004.06.022
https://doi.org/10.1186/s13014-017-0834-8
https://doi.org/10.1186/s13014-017-0834-8
https://doi.org/10.1002/hed.25483
https://doi.org/10.1093/dote/dow037
https://doi.org/10.1016/S0959-8049(97)00088-9
https://doi.org/10.1016/S1470-2045(14)70028-2
https://doi.org/10.1097/COC.0b013e3181aaca26
https://doi.org/10.1097/COC.0b013e3181aaca26
https://doi.org/10.1016/S1470-2045(13)70136-0
https://doi.org/10.1007/s11912-019-0801-7
https://doi.org/10.1111/j.1442-2050.2007.00632.x
https://doi.org/10.1111/j.1442-2050.2007.00632.x

	Multi-institutional analysis of cervical esophageal carcinoma patients treated with definitive chemoradiotherapy: TROD 01-005 study ...
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


