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Definitive Chemoradiotherapy using Intensity-modulated or 3D
Conformal Radiation Therapy: A Single Institute Experience
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Abstract

Aim: The aim of this study is to report the survival and treatment
results of patients with cervical esophageal cancer treated with
definitive chemoradiotherapy, whose incidence is very low in the
population and there is not enough information about treatment
and toxicity results in the literature.

Material and Method: Between 2013 and 2022, 10 patients (six
males and four females) with cervical esophageal cancer treated
with definitive chemoradiotherapy were included. Among these
patients, seven had stage Il disease, one stage Ill, and 2 stage IVA.
All patients received radiotherapy at a median dose of 50.4 Gy and
concurrent weekly chemotherapy.

Results: The median follow-up period was 18 months. The two-
year and 5-year overall survival rates were 42.2% and 21.1%,
respectively. The two-year and 5-year disease-free survival rates
were 45.7% and 22.9%, respectively. Disease progression was
noted in 3 out of 10 patients (30%). Three patients were still alive
during analyze. Percutaneous enteral gastrostomy was performed
in 3 of 10 patients. These requirement occured in 1 due to local
progression, and in the remaining 2 patients due to the side effect
of RT.

Conclusions: Overall survival rates were low, as similar findings
appear in the literature. It was remarkable that the need for a
percutaneous enteral gastrostomy was not observed in the IMRT
group. All patients with complete remission were in stage 2.
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Amag: Bu calismanin amaci, poptlasyonda insidansi ¢ok dustk
olan ve literatlrde tedavi ve toksisite sonuglar hakkinda yeterli bilgi
bulunmayan, definitif kemoradyoterapi ile tedavi edilen servikal
6zofagus kanserli hastalarin sagkalim ve tedavi sonuglarini bildirmektir.

Gereg ve Yontem: 2013-2022 yillari arasinda definitif kemoradyoterapi
ile tedavi edilen servikal 6zofagus kanserli 10 hasta (alti erkek ve dért
kadin) dahil edildi. Bu hastalarin yedisinde evre Il hastalik, birinde evre
Il ve ikisinde evre IVA hastalik vardi. Tum hastalar medyan 50.4 Gy
dozda radyoterapi ve es zamanli haftalik kemoterapi ald!.

Bulgular: Ortanca takip stiresi 18 ayd. ki yillik ve 5 yillik genel sagkalim
oranlar sirasiyla %422 ve %21.1 idi. Iki yillik ve 5 yillik hastaliksiz
sagkalim oranlari sirasiyla %45.7 ve %229 idi. 10 hastanin 3'Unde
(%30) hastalik progresyonu kaydedildi. Analiz sirasinda U¢ hasta hala
hayattaydi. 10 hastanin 3'Une perk{tan enteral gastrostomi uygulandi.
Bu gereksinim 1 hastada lokal progresyon nedeniyle, geri kalan 2
hastada RT'nin yan etkisi nedeniyle ortaya ¢ikti.

Sonuglar: Literatlrdekine benzer sekilde genel sagkalim oranlari
dUsuktd. IMRT grubunda perkitan enteral gastrostomi ihtiyacinin
gorilmemesi dikkat cekiciydi. Tam remisyona tespit edilen tim
hastalar evre 2'deydi. Cok merkezli randomize calismalara ihtiyag
vardir.

Anahtar Kelimeler: Servikal 6zofagus kanseri, skuamoz hucreli
karsinom, definitif kemoradyoterapi, sagkalim, toksisite
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INTRODUCTION

Only 4.6% of all esophageal malignancies are cervical
esophageal carcinoma (CEC)." According to retrospective
trials in the past, it has been demonstrated that radiotherapy
(RT) with concurrent chemotherapy (CT) for CEC has a similar
survival rate to curative surgery.?® A reduced rate of acute
morbidity and the opportunity for laryngeal preservation
make definitive chemoradiotherapy (dCRT) preferable to
surgery.2# In earlier research, the locoregional failure (LRF)
rate ranged from 12 to 50%, while the 5-year overall survival
(OS) rate following chemoradiotherapy (CRT) for CEC was
between 18 and 54%.® The aim of this study is to analyze
the survival outcome in patients with cervical esophageal
cancer treated with chemoradiotherapy.

MATERIAL AND METHOD

The Case Recording System was authorized to track down the
individuals who had a cervical esophageal cancer diagnosis
and who were treated as dCRT at our faculty between
January 2013 and January 2022. Patients who underwent
surgery as the primary treatment, those who only received
chemotherapy or radiotherapy, those who had another
cancer diagnosis either before or after receiving dCRT, and
those who already had distant metastases at the time of
initial diagnosis were all excluded from the study. A total of
ten patients diagnosed with CEC who received dCRT were
identified and included in the study for survival analyses.

Statistical Method

Using the Kaplan-Meier method, the survival curve was
calculated. Outpatient follow-up visits were normally
conducted once every three months up until two years after
the therapy and once every six months thereafter up to five
years utilizing a blood test, esophagogastroduodenoscopy
with biopsy, if necessary, a CT scan, and an FDG-PET, if
necessary.

No signs of disease were detected by radiological and/or
endoscopic biopsy results in post-treatment follow-ups; a
complete response; detection of regression in the T or N
stage with the presence of disease finding; a partial response;
similar persistence of disease finding; stable disease; and
progression of the disease from the pre-treatment stage to
a more advanced stage was considered progression. Toxicity
was evaluated considering the RTOG toxicity criteria.

Ethics Statement

All procedures performed involving human participants were
in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable
ethical standards. The study was carried out with the
permission of the Selcuk University Ethics Committee (Date:
21.06.2022, Decision No: 2022/132). All patients provided
informed consent before their treatment started.

RESULTS

The clinical characteristics, treatment details, and results
of this study are summarized in Table 1. The median age
of the cohort was 67 (range, 37-69). There were six males
and four females in the patient cohort. The histopathologic
diagnosis of all patients in the study was squamous cell
carcinoma. The pretreatment clinical stages were as
following; stage Il (7 patients), stage lll (1 patient), and
stage IVA (2 patients). The median follow-up period was
18 months (range, 5-111). The median irradiation dose of
50.4 Gy (45-50.4) was delivered. The estimated 2-year and
5-year overall survival (OS) rates were 42.2% and 21.1%,
respectively. The estimated median value of OS was 25+8.6
months (95% Cl 8-41.9) (Figure 1). The estimated 2-year
and 5-year disease-free survival (DFS) rates were 45.7% and
22.9%, respectively. The estimated median value of DFS was
14425.2 months (95% Cl 0-63.3) (Figure 2).

Survival Function

—I"1Sunvival Function
+— Censored

Cum Survival

Figure 1. Overall survival (OS) curve
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Figure 2. Disease-free survival (DFS) curve
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Table 1. Patient demographics, disease features, treatment, side effects, and survival informations

Case q Tumor Clinical Irradiation dose Response - 0os DFS
No Age Gender ECOG Location type stage (Gy) and technic Concurrent Chemo/No. PEG evaluation Clinical course (months) (months)
T2NO, 45 Gy/ 25 fr Cisplatin (30- 40 mg/m?) / B .
1 52 M 0 CeUt SC stagall 3D-.CRT weekly/5 CR CR continue 111 111
. . Progression, salvage
- 2
2 37 3 1 Ce sc T4NO, 50.4 Gy/ 28 fr Cisplatin (30- 40 mg/m?) / + (due to PR operation, recurrence, 14 8
stage IVA 3D-CRT weekly/5 LR)
cancer death
3 m 3 1 CeUt sc T4N2, 50.4 Gy/ 28 fr Paclitaxel (50 mg/m2) tédefl_e PR death of other disease 5 5
stage IVA 3D-CRT +Carboplatin AUC 2/ weekly/ 6 - (MI)
toxicity)
4 69 3 1 Ut sc T3NO, 50.4 Gy/ 28 fr Paclitaxel (50 mg/m2) *;c()dRh'll'e R death of other disease 64 64
stage Il 3D-CRT +Carboplatin AUC 2/ weekly/ 5 toxicity) (intestinal perforation)
T2N2, 50.4 Gy/ 28 fr Paclitaxel (50 mg/m?) B reccurred (bone),
5 F € s o= stage lll 3D-CRT +Carboplatin AUC 2/ weekly/ 6 e cancer death & <
T3NO, 50.4 Gy/ 28 fr Paclitaxel (50 mg/m?) .
G M g L EC stage Il IMRT +Carboplatin AUC 2/ weekly/ 6 CR CR continue 29 29
peritoneal and omental
Oxaliplatin (85 mg/m?) IV on Day metastatic implants.
7 6 M 0 Ut sc SI:NS'” 50""%@28 fr 1 15 and 29 for 3 doses, FU (180 - PR e e, 18 14
9 mg/m2) IV on days 1, and 33 Considered to be
death.
Oxaliplatin (85 mg/m?) IV on Day .
8 6 M 0 Ut sc N0 504GV s and 29 for 3 doses, FU (180 - Stable  deathof ‘(’m;" disease , 12
9 mg/m?) IV on days 1, and 33
T3NO, 50.4 Gy/ 28 fr Paclitaxel (50 mg/m?) .
o &7 M ut € stagell IMRT +Carboplatin AUC 2/ weekly/ 5 cR CR continue 18 18
T3NO, 50.4 Gy/ 28 fr Paclitaxel (50 mg/m2)
1 & M € U ES stage Il IMRT +Carboplatin AUC 2/ weekly/ 5 A LessElilen 2 2

PEG: percutaneous enteral gastrostomy, CR: complete response, PR: partial response, OS: overall survival, DFS: disease-free survival, ECOG: Eastern Cooperative Oncology Group performance scale, SC: squamous
cell, Ce: cervical, Ut: upper thoracal, M: male, F: female, Gy: gray, fr: fraction, IMRT: intensity modulated radiotherapy, 3D-CRT: 3 dimensional conformal radiotherapy

DISCUSSION

Being an uncommon tumor with a poor oncological
prognosis, CEC has mostly been treated with surgery as the
primary option. Nevertheless, locally advanced CEC has
been disallowed for definitive surgery. Additionally, patients
frequently decline surgical approaches in order to maintain
laryngeal function and prevent the procedure's significant
risk of morbidity and mortality. For these particular patients,
dCRT is regarded as a successful treatment with declared
survival rates as similar with surgical excision. Owing to the
low disease prevalence, comprehensive prospective studies
are uncommon, and the majority of the available data is
based on tiny retrospective series.'

Cervical esophageal cancer can be detected in a wide age
range (18-87).® The age distribution of our study cohort was
between 37 and 69 years. Men were the most commonly
affected patient group in most studies as in ours (60%). In the
study reported by Nakata et al., six of 10 patients were men.
® Some studies have reported a much higher male gender
predominance. In the study reported by Kim et al, which
included 79 patients, almost all of the patients (n=75) were
male.l'? Similarly, 6 of 10 patients were male in our study.
Undoubtedly, it is not surprising that the male gender is
dominant in this disease group, where smoking and alcohol
consumption are the main risk factors.

A better dosage coverage and conformity to target
volumes in their CEC have reportedly been made possible
by advancements in RT techniques, which also permit less
excessive doses to neighboring organs. However, because

there are so few studies evaluating RT procedures in terms
of survival and side effects, and because the sample sizes in
the studies are so tiny and diverse, it is very challenging to
draw a conclusive judgment about the clinical significance
of this situation. The patient groups who got IMRT and
2D conventional RT were retrospectively assessed in the
study reported by Cao et al., which included 101 patients
with a diagnosis of CEC. In spite of the fact that there was
no statistically significant difference in OS, regional failure-
free survival, or local failure-free survival between the IMRT
group and the 2D-RT group, the incidence of late toxicity
decreased with IMRT (6.3 vs. 8.1%), which developed the
beneficial ratio for CEC patients (4). In the study published
in 2017 and reported by Ito et al., the clinical results of 80
patients were evaluated, Patients with a diagnosis of CEC
who were treated with IMRT and 3D conformal RT were
compared in terms of OS, failure patterns and toxicity. They
achieved complete response in 24 of 32 patients (75%) in
the IMRT group and in 33 of 48 patients (68.75%) in the
3D conformal RT group. These results did not create a
statistically significant difference between the two groups
in terms of complete responses. The median RT dose was
60 Gy (50-70.2). There was no significant difference in
the incidence of late toxicities between the IMRT and 3D
conformal RT groups. Esophageal stricture was one of the
notable toxicities. Among patients those had esophageal
stricture, in 9 patients with locally their tumor undercontrol
in the esophagus (11%), comprising 5 (16%) in the IMRT
group and 4 (8%) in the 3D conformal RT group. Four of those
nine patients (44%) were diagnosed with T4 lesions. One
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grade 4 pericardial effusion developed in the 3D conformal
RT group. No grade 3 or higher pulmonary toxicity was
observed."" Surgical treatment of CEC is associated with an
early postoperative morbidity rate of up to 30-40%, such as
anastomotic leakage, wound healing problem:s, fistula, and
the need for reoperation, which negatively affects quality
of life.''3 Unfortunately, both RT alone and CRT, which are
alternatives to surgical treatment due to the high morbidity
rates of surgery and have reported similar survival rates,
are associated with relevant side effects that should not be
ignored at all. Forsooth, severe acute and late toxicity have
been reported in almost 20-30% of patients receiving RT or
CRT.5' In addition to the frequently seen side effects such
as mucositis and cytopenia, more severe toxicities such as
dysphagia or esophageal stenosis, which is the toxicity of
RT or CRT treatments in both acute and chronic periods,
may develop. This situation negatively affects the quality
of life. In these cases, nutritional support can be provided
parenterally or with a feeding tube. In our treatment
outcome report, PEG was performed in 3 of 10 patients.
While PEG requirement occured in 1 of these 3 patients
due to local progression, this procedure was performed in
the remaining 2 patients due to the side effects of RT. All
3 patients who underwent PEG were in the 3D CRT group.
It was remarkable that none of the 5 patients treated with
IMRT developed a need for PEG. Neither pulmonary nor
hematological grade 3 or higher toxicity was observed.
There are currently insufficient and heterogeneous
reports on what the optimal radiotherapy dose should be,
considering the balance related to oncological outcomes
and toxicities. Although doses as high as 60-70 Gy are given
to the tumor based on data with squamous cell cancer in
the head and neck, it is not clear whether these contribute
to local or overall survival. In a study evaluating 260
patients with any histological diagnosis and in any location
of the esophagus, it was reported that the administration of
61.6 Gy to 50.4 Gy radiotherapy doses did not increase local
control.[15] In our study, 9 patients received an irradiation
dose of 50.4 Gy, while 1 patient received 45 Gy. A complete
response was detected in 5 patients. Recurrence occurred
in 2 of the 5 patients who developed a complete response.
Three patients continue their lives with a complete
response. It was quite remarkable that all of these patients
were at stage Il.

Despite major advances in drug production and technological
improvements, the survival of patients with CEC is still not
promising. In the meta-analysis published in 2022, in which
22 studies regarding definitive RT or CRT were applied to
patients with CEC were analyzed, estimated pooled OS
rates at 1, 3, and 5 years were 77.9% (73.9-82.2), 48.4%
(43.2-54.3), and 35.3% (29.7-41.9), respectively. The median
OS was 33.4 months (25.8-42.2).® In the present study, the
estimated 2-year and 5-year OS rates were 42.2% and 21.1%,
respectively, which were slightly lower than those mentioned
in the meta-analysis.

According to statistics pertaining to the thoracic location,
combining CT with RT has significantly improved outcomes
in the treatment of esophageal cancer. However, because to a
lack of data, an enhanced survival rate for the upper esophagus
could not be proven. Several chemotherapy regimens have
been suggested and modified by proven treatments for lower
esophageal and hypopharyngeal squamous cell carcinoma.
One of the current therapeutic options for CEC is high-dose
cisplatin-based CT, frequently in conjunction with paclitaxel
or 5-fluorouracil (5-FU). A limitation in the ability to draw any
inferences is that the individual chemotherapeutic drugs
utilized were heterogeneous, and no stratified data were
presented. In our study, the patients those with who had
concurrent RT and CT treatment selected for the trial. There
were no standart CT scheme in analysed group.

The current study's mayor limitations were that it was
designed at a single-centre, only covered a limited number of
patients, and was retrospective in nature.

CONCLUSION

In the presented study, OS and DFS rates were low, consistent
with the literature. It was remarkable that the need for PEG
did not develop in those treated with IMRT. Side effects may
be reduced with IMRT. All patients with complete remission
were in stage 2. As a result of findings, there is a chance of
cure with dCRT in early-stage patients without lymph node
involvement.

Based on our trial results and the literature, there are
important issues to be mentioned regarding CEC. Since the
number of CEC patients is very small, information on this
subject in the literature is so limited. Postoperative morbidity
is very high. Currently, the primary recommended treatment
is dCRT. Survival rates are very low. There are no strong
recommendations regarding its treatments depending
on randomized studies. There is a strong need for studies
regarding chemotherapy schemes, the dose of radiotherapy,
and the radiotherapy field.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out with
the permission of the Selcuk University Ethics Committee
(Date: 21.06.2022, Decision No: 2022/132).

Informed Consent: All patients signed the free and informed
consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no conflicts
of interest to declare.

Financial Disclosure: The authors declared that this study
has received no financial support.

Author Contributions: All of the authors declare that they
have all participated in the design, execution, and analysis of
the paper, and that they have approved the final version.



Mursel Duzova, Survival outcomes of treatment-associated cervical esophageal cancer 208

REFERENCES

1. Tachimori Y, Ozawa S, Numasaki H, et al. Registration Committee for
Esophageal Cancer of the Japan Esophageal Society. Comprehensive
registry of esophageal cancer in Japan, 2012. Esophagus. 2019;16(3):221-
45.

2. Cao CN, Luo JW, Gao L, et al. Primary radiotherapy compared with
primary surgery in cervical esophageal cancer. JAMA Otolaryngol Head
Neck Surg. 2014;140(10):918-26.

3. Valmasoni M, Pierobon ES, Zanchettin G, et al. Cervical Esophageal
Cancer Treatment Strategies: A Cohort Study Appraising the Debated
Role of Surgery. Ann Surg Oncol. 2018;25(9):2747-55.

4. Cao C, Luo J, Gao L, et al. Definitive intensity-modulated radiotherapy
compared with definitive conventional radiotherapy in cervical
oesophageal squamous cell carcinoma. Radiol Med. 2015;120(7):603-10.

5. Burmeister BH, Dickie G, Smithers BM, Hodge R, Morton K. Thirty-
four patients with carcinoma of the cervical esophagus treated
with chemoradiation therapy. Arch Otolaryngol Head Neck Surg.
2000;126(2):205-8.

6. Yamada K, Murakami M, Okamoto Y, et al. Treatment results of
radiotherapy for carcinoma of the cervical esophagus. Acta Oncol.
2006;45(8):1120-5.

7. UnoT, Isobe K, Kawakami H, et al. Concurrent chemoradiation for patients
with squamous cell carcinoma of the cervical esophagus. Dis Esophagus.
2007;20(1):12-8.

8. De Virgilio A, Costantino A, Festa BM, et al. Oncological outcomes
of squamous cell carcinoma of the cervical esophagus treated with
definitive (chemo-)radiotherapy: a systematic review and meta-analysis.
J Cancer Res Clin Oncol. 2023;149(3):1029-41.

9. Nakata Y, Hanai N, Nishikawa D, et al. Comparison between
chemoselection and definitive radiotherapy in patients with cervical
esophageal squamous cell carcinoma. Int J Clin Oncol. 2017;22(6):1034-
41.

10.Kim TH, Lee 1J, Kim JH, Lee CG, Lee YC, Kim JW. High-dose versus standard-
dose radiation therapy for cervical esophageal cancer: Retrospective
single-institution study. Head Neck. 2019;41(1):146-53.

.Ito M, Kodaira T, Tachibana H, et al. Clinical results of definitive
chemoradiotherapy for cervical esophageal cancer: Comparison of failure
pattern and toxicities between intensity-modulated radiotherapy and
3-dimensional conformal radiotherapy. Head Neck. 2017;39(12):2406-15.

12.Daiko H, Hayashi R, Saikawa M, et al. Surgical management of carcinoma
of the cervical esophagus. J Surg Oncol. 2007;96(2):166-72

13.Wang HW, Chu PY, Kuo KT, et al. A reappraisal of surgical management
for squamous cell carcinoma in the pharyngoesophageal junction. J Surg
Oncol. 2006;93(6):468-76.

14.Zhao D, Zheng B, Xiao S, et al. Mapping of Regional Failures After
Definitive Radiotherapy in Patients with Locally Advanced Cervical
Esophageal Carcinoma. Cancer Manag Res. 2020;12:5293-9.

15.Hulshof MCCM, Geijsen ED, Rozema T, et al. Randomized Study
on Dose Escalation in Definitive Chemoradiation for Patients With
Locally Advanced Esophageal Cancer (ARTDECO Study). J Clin Oncol.
2021;39(25):2816-24.

—_
—_



