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Abstract
Background: To evaluate the role of definitive radiotherapy using higher-than-
standard-dose radiation of 50 Gy for carcinoma of the cervical esophagus (CCE).
Methods: We reviewed 79 patients with stage I-III CCE, treated between 2000 and
2012. Patients received 5-fluorouracil/cisplatin-based chemotherapy concurrently
and were divided into high-dose (≥59.4 Gy, n = 44) and standard-dose (<59.4 Gy,
n = 35) groups.
Results: The median follow-up was 35 months for surviving patients. The high-
dose group had significantly better 3-year local (90.0% vs 60.4%, P = .001) and
locoregional (70.4% vs 45.3%, P = .04) control. Progression-free (45.4% vs
37.5%, P = .32) and overall (58.4% vs 49.1%, P = .69) survival rates were not dif-
ferent. High-dose radiation was an independent prognostic factor for locoregional
control (P = .04). No differences in late toxicities (esophageal stenosis or tracheoe-
sophageal fistula) were observed.
Conclusion: High-dose radiation for CCE improves local and locoregional control,
without increasing severe toxicities.
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1 | INTRODUCTION

Globally, esophageal cancer is the ninth most common can-
cer and the sixth most common cause of cancer-related
death.1 According to the 7th edition of the American Joint
Committee on Cancer (AJCC) Staging, esophageal cancer is
classified as cervical or thoracic. Carcinoma of the cervical
esophagus (CCE) is uncommon, representing less than 5%
of all cases of esophageal cancer—approximately 5 cases
per million people-years—in the United States.2

The surgical option for CCE is usually laryngo-pharyngo-
esophagectomy; however, R0 resection is difficult to achieve.
Combined with the high severe surgical morbidity and in-

hospital mortality rates, the 5-year survival rates following sur-
gery are as low as 14%-16%.3 Concurrent chemoradiotherapy
(CCRT) is recommended as the standard of care for patients
with CCE.4–8

The RTOG 94-05 trial compared CCRT of 50.4 Gy with
64.8 Gy concurrently given with same chemotherapy regimen
among patients with locally advanced esophageal cancer; the
higher dose conferred no significant advantage.9,10 The current
recommended dose for esophageal cancer is 50.4 Gy, whether
administered as preoperative, postoperative, or definitive radio-
therapy (RT).11 Because of the anatomic proximity of the
esophagus to the hypopharynx, which receives up to 70 Gy for
definitive treatment, and because CCRT is often the sole
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curative treatment option for CCE, a radiation dose higher than
the standard 50 Gy is suggested for CCE. However, few stud-
ies have reported comparative analyses of higher versus
standard-dose RT for CCE.

In this study, we investigated the role of higher-than-
standard-dose radiation for CCE. The aims were to deter-
mine whether dose escalation is associated with advantages
in terms of local control and survival, and whether
treatment-related toxicities are increased with higher doses.

2 | MATERIALS AND METHODS

2.1 | Study population

A list of patients diagnosed with esophageal cancer between
2000 and 2012 was extracted from an institutional cancer reg-
istry; 410 patients were identified. Eligibility criteria included
the following: primary tumor located above the sternal notch,
clinical stage I-III according to AJCC 7th edition,
5-fluorouracil/cisplatin-based CCRT, and definitive treatment
aim. Patients were excluded from the study for the following
reasons: cancer in the thoracic esophagus (n = 151), not com-
pleting planned treatment (n = 80), diagnosed with synchro-
nous hypopharyngeal cancer (n = 52), palliative treatment
aim (radiation dose <45 Gy, n = 36), and subsequent surgical
resection (n = 12). After all exclusions, the data of 79 patients
were analyzed. The procedures followed in this retrospective
study were in accordance with the Helsinki Declaration of
1975, as revised in 2000, and the study was approved by our
Institutional Review Board (IRB # 4-2017-0027).

2.2 | Pretreatment evaluation and treatment details

Pretreatment evaluation included a complete history and physi-
cal examination. Laboratory studies included a complete blood
cell count and serum chemistry profile. For staging workup,
patients underwent endoscopic biopsy and imaging studies
such as CT and endoscopic ultrasonography. Positron emis-
sion tomography (PET), bone scans, and abdominal CT were
performed in 80%, 27%, and 22% of the patients for systemic
evaluation, respectively. PET-CT was performed in 91% for
the high-dose group and 73% for the standard-dose group.

RT was delivered using megavoltage photons (≥6 MV).
All patients received treatment according to a conventional
fractionation schedule (5 days per week, 1.8-2.0 Gy/fraction
daily). Cone down techniques were used in all patients. The tar-
get volume was delineated using either MIM software
(Cleveland, Ohio) or the Pinnacle Radiotherapy Planning Sys-
tem (Phillips Medical System, Andover, Massachusetts). The
target volume was delineated on simulation CT images fused
with PET images. The gross tumor volume included the pri-
mary esophageal cancer and metastatic lymph node(s). The ini-
tial clinical target volume (CTV) included the gross tumor
volume plus a margin of 4 cm longitudinally and 1-2 cm

radially. The initial CTV also included both supraclavicular
node areas, regarded as elective nodal irradiation. The planning
target volume was the CTV plus a 0.7 cm margin. Using three-
dimensional conformal radiotherapy (3D-CRT), the initial CTV
was treated using anterior-posterior opposite fields with a dose
of up to 30.6-45 Gy to reduce the lung irradiation volume. Tak-
ing irradiation of the lung and spinal cord into consideration,
the dose of the cone down target volume was determined. The
cone down CTV encompassed the primary esophageal cancer
plus a margin of 2 cm longitudinally and excluded the elective
nodal area. Cone down CTV was administered via 3, 4, or
5 multiports to reduce the spinal cord dose. Using intensity
modulated radiotherapy (IMRT), the simultaneously integrated
boost technique was used. Planning target volume 1, which
encompassed the gross tumor volume plus a 0.7 cm margin,
received 2.1 Gy per fraction, and planning target volume
2, which encompassed the CTV plus a 0.7 cm margin, received
1.7 Gy per fraction. A sample case of RT field (Figure 1A) and
dose distribution (Figure 1B,C) are shown.

Patients received 5-fluorouracil/cisplatin-based chemo-
therapy as follows: 5-fluorouracil was administered at
750-1250 mg/m2 daily as a continuous infusion using a por-
table electronic pump on days 1-5 during RT, and cisplatin
was administered at a dose of 40-100 mg/m2 on day 1. Each
cycle of chemotherapy was repeated every third week, for
2 cycles, for the duration of RT. After CCRT, 57 (72%)
patients received 1-6 cycles of maintenance chemotherapy
(median, 4 cycles).

2.3 | Analysis details

To monitor treatment-related toxicities throughout all phases
of treatment, each patient was examined at least once a
week—more often if clinically indicated. Treatment-related
toxicities were graded according to the Common Toxicity
Criteria for Adverse Events version 4.0.12

The treatment response, assessed according to Response
Evaluation Criteria for Solid Tumors version 1.1,13 was deter-
mined 1, 3, and 6 months after completing CCRT by endos-
copy and imaging modalities such as CT and/or PET-CT.
Complete response was defined as the disappearance of all
target lesions. Partial response was defined as a decrease in
the sum of the longest diameters of the target lesions of at
least 30%, with the corresponding baseline values used as ref-
erence values. Stable disease was defined as shrinkage not
meeting the criteria for partial response or for progressive dis-
ease, taking as the reference the smallest sum of the longest
diameter since the treatment started. Progressive disease was
defined as either an increase of at least 20% in the sum of the
longest diameters of the target lesions, with the corresponding
smallest sum recorded since the treatment initiation used as
the reference, or the appearance of one or more new lesions.

Patterns of failure were determined using the site of first
failure. Failure was defined as either the reappearance of a
lesion that had shown complete response or the appearance of
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any new lesion. Local failure was defined as failure occurring
within the primary esophageal cancer and metastatic lymph
node(s). Regional failure was defined as failure occurring in the
elective nodal areas. Distant failure involved any site beyond
the primary tumor and regional lymph nodes.

2.4 | Statistical analysis

Statistical analyses were conducted using IBM SPSS version
20.0 (IBM Corp., Armonk, New York). Potential prognostic
characteristics between higher and standard-dose radiation
were compared using the chi-square test. We used the
Kaplan-Meier method to calculate overall survival (OS),

locoregional control (LRC), and progression-free survival
(PFS); differences between the curves were analyzed using
the log-rank test. Prognostic factors for survival were ana-
lyzed by multivariate analyses using Cox's proportional haz-
ards model. Statistical significance was defined as P < .05.

3 | RESULTS

3.1 | Patients' characteristics

Patients were divided into 2 groups according to the radia-
tion dose: a high-dose group and a standard-dose group. The

FIGURE 1 Sample case of 3D conformal radiotherapy (RT) for carcinoma of the cervical esophagus. A, Location of the tumor (red circle), RT field (yellow
polygon). B, Dose distribution for initial treatment using anterior-posterior opposite fields. C, Dose distribution for cone down treatment using multiports
fields [Color figure can be viewed at wileyonlinelibrary.com]

148 KIM ET AL.

http://wileyonlinelibrary.com


high-dose group (n = 44) received ≥59.4 Gy whereas the
standard-dose group (n = 35) received <59.4 Gy. The
median doses used in the high-dose and standard-dose
groups were 63 Gy (range, 59.4-75.4 Gy) and 50.4 Gy
(range, 46-57.6 Gy), respectively. The patients' characteris-
tics are summarized in Table 1. The 2 groups were well bal-
anced for age, sex, Eastern Cooperative Oncology Group
performance status, pathology type, clinical T-classification,
and clinical N-classification.

The participants' treatment characteristics are summa-
rized in Table 2. All patients in the standard-dose group and
93% of patients in the high-dose group were treated with
3D-CRT. There were no differences in terms of chemother-
apy regimen used and the proportion of participants who
received maintenance chemotherapy. There were 25% of
patients who received other chemotherapy. Five patients in
the high-dose group and 6 in the standard-dose group were
treated with TS-1/cisplatin-based chemotherapy. Three
patients were treated with 5-fluorouracil monotherapy and
3 with cisplatin monotherapy in the high-dose group, and
5 patients were treated with cisplatin monotherapy in the
standard-dose group.

3.2 | Survival analysis and prognostic factors

The median duration of follow-up was 18 months (range,
2-130) for all patients and 35 months (range, 5-130) for
those still alive at the time of analysis. The 3-year OS and
PFS rates for all patients were 53.9% and 41.3%, respec-
tively. There were no significant differences in 3-year OS

rates (58.4% vs 49.1%, respectively, P = .69, Figure 2) or in
3-year PFS rates (45.4% vs 37.5%, respectively, P = .32)
between the high-dose and standard-dose groups. However,
the rates of local control (90.0% vs 60.4%, P = .001) and
LRC (70.4% vs 45.3%, P = .04, Figure 3) at 3 years were
significantly better in the high-dose than in the standard-dose
group. The 3-year distant control rates for the high-dose and
standard-dose groups were 69.2% and 82.9%, respec-
tively (P = .21).

The prognostic factors associated with LRC and OS are
summarized in Table 3. Univariate analysis revealed that
pathologic type, radiation dose, chemotherapeutic regimen,
and use of maintenance chemotherapy were significant prog-
nostic factors associated with LRC. In the multivariate anal-
ysis, a diagnosis of squamous cell carcinoma and high-dose
radiation were associated with improved rates of LRC. In
the univariate analysis for OS, performance status, T-classi-
fication, and the use of maintenance chemotherapy were sig-
nificant prognostic factors, but in the multivariate analysis,
early T-classification was the only factor associated with bet-
ter OS. There was no significant difference in OS rates
between the standard-dose and high-dose RT groups.

3.3 | Patterns of failure and toxicity

The patterns of failure according to dose group are summa-
rized in Table 4. The high-dose group demonstrated a lower
incidence of local (29% vs 5%, P = .007) and locoregional
(45% vs 15%, P = .007) failure than did the standard-dose
group. A greater proportion of patients in the high-dose
group than in the standard-dose group had distant failure
(14% vs 6%, respectively), but the difference was not
significant.

The incidence of esophageal stenosis requiring balloon
dilatation was greater in the high-dose group, but the

TABLE 1 Patient characteristics, stratified by radiotherapy dose received

Characteristic
High dose
(n = 44)

Standard dose
(n = 35) P value

Age .70

<65 17 (39%) 15 (43%)

≥65 27 (61%) 20 (57%)

Sex .60

Men 42 (91%) 33 (94%)

Women 2 (9%) 2 (6%)

Performance status .68

Good (ECOG0/1) 40 (91%) 33 (94%)

Poor (ECOG2/3) 4 (9%) 2 (6%)

Pathology

Squamous cell carcinoma 40 (92%) 32 (91%) .47

Adenocarcinoma 2 (4%) 0 (0%)

Other 2 (%) 3 (9%)

T classification .39

T1/2 15 (34%) 18(52%)

T3/4 29 (64%) 17 (48%)

N classification .05

N0 13 (30%) 4 (11%)

N+ 31 (70%) 31 (89%)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.
Data are presented as n (%).

TABLE 2 Treatment characteristics, stratified by radiotherapy dose
received

Characteristic
High dose
(n = 44)

Standard dose
(n = 35) P value

RT modality

2D 1 (2%) 0 (0%) .52

3D 41 (93%) 35 (100%)

IMRT 2 (5%) 0 (0%)

RT dose (Gy)

Median 63 50.4

Range 59.4-75.4 46-57.6

Chemotherapy .22

FP based 33 (75%) 24 (69%)

Others 11 (25%) 11 (21%)

Maintenance chemotherapy .64

Yes 32 (73%) 25 (71%)

No 12 (27%) 10 (19%)

Abbreviations: FP, 5-FU/cisplatin; IMRT, intensity modulated radiotherapy; RT,
radiotherapy.
Data are presented as n (%).
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difference was not significant (14% vs 9%, P = .72). There
was no difference between the high-dose and standard-dose
groups in terms of the proportion of patients developing a
tracheoesophageal fistula requiring intervention (5% vs 6%,
respectively, P > .99). Apart from these adverse events, the
treatments were well tolerated in all patients. No treatment-
related toxicities of grade 4 or higher occurred in either treat-
ment group.

4 | DISCUSSION

In this study of the role of higher-than-standard-dose radia-
tion in the treatment of CCE, patients who received a higher
total radiation dose (≥59.4 Gy) had significantly better LRC,
without experiencing any severe toxicities. In the context of
definitive CCRT, 50.4 Gy with conventional fractionations

is generally considered inadequate to control gross tumors.14

In the RTOG 94-05 trial that compared 64.8 Gy with
50.4 Gy for treating esophageal cancer, no significant differ-
ences in OS and LRC between the high-dose and standard-
dose treatment arms were reported.10 One of the main
reasons that a dose-escalation study fails is treatment-related
toxicity. In the RTOG 94-05 trial, 11 treatment-related
deaths occurred in the high-dose arm; 2 such deaths occurred
in the standard-dose arm. However, 7 of the deaths in the
high-dose arm occurred in patients who received ≤50.4 Gy,
and only 1 patient died because of a gastrointestinal fistula.
Moreover, 3 patients died after receiving <10 Gy; all
3 deaths were from cardiac causes, which may be considered
irrelevant to RT toxicity. Because of the increased incidence
of treatment-related deaths in the high-dose arm, only 67%
of patients in that arm received RT according to protocol
(compared with 83% of patients in the standard-dose arm).

FIGURE 2 Overall survival, stratified by high-dose versus standard-dose radiation group

FIGURE 3 Locoregional control, stratified by high-dose versus standard-dose radiation group
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In the period during which RTOG 94-05 was conducted,
patients were treated with 2-dimensional RT techniques
using large treatment volumes, contributing to increased
lung toxicity. In current practice, smaller target volumes are
used and the use of 3D-CRT or IMRT can significantly
reduce radiation toxicity to normal tissues. Finally, no analy-
sis was performed according to tumor location; the types of
radiation toxicity that occur may differ between CCE and
thoracic esophageal cancer.

Radiation dose escalation for esophageal cancer is an issue
of ongoing debate in radiation oncology. According to analyses
based on data from the National Cancer Database,15,16 dose
escalation >50.4 Gy did not result in improved OS among
patients with stage I-III esophageal cancer treated with defini-
tive CCRT. However, Zhang et al. reported treatment outcomes
of 69 patients with stage II-III unresectable esophageal cancer
treated with CCRT, including 43 who received ≤51 Gy and
26 who received >51 Gy of radiation.17 Patients in the higher
dose group had better 3-year local control and disease-free sur-
vival rates than those in the lower-dose group (36% vs 19%
and 25% vs 10%, respectively). However, limitations of their

study include that only 26 patients were treated with high-dose
radiation and fractionation schedules were not uniform. Results
from our previous report suggest that high-dose radiation may
be beneficial in patients with stage II-III esophageal cancer.18

In that study, 126 patients were treated with CCRT: 49 received
<60 Gy and 77 received ≥60 Gy. The high-dose group
showed significantly improved 2-year LRC (69% vs 32%) and
2-year PFS (47% vs 20%) rates relative to the standard-dose
group. However, there was no significant difference in OS
between groups. A more recent report from our institution sug-
gests that high-dose radiation confers an OS benefit.19 In that
study of 236 patients, participants in the high-dose group had a
significantly better 2-year LRC rate, median PFS duration, and
median OS duration (35.1 months vs 22.3 months). Using
2-dimensional RT, an anterior-posterior/posterior-anterior field
was applied, increasing the probability of toxicity. Our retro-
spective data on dose escalation for esophageal cancer suggest
that, with the development of newer RT techniques, namely
3D-CRT and IMRT, dose escalation with smaller fields could
yield better outcomes including improved local control and
survival.

The treatment of CCE differs from that of thoracic
esophageal cancer because different anatomic organs are at
risk. With respect to the cervical esophagus, there are a small
number of organs at risk of radiation injury, and only small
portion of the lung is irradiated. There are only a few studies
on CCE. Tong et al. reported results of 107 patients treated
for CCE.20 The management strategies that the authors
adopted were either primary surgical resection followed by
postoperative RT or definitive CCRT offered as an alterna-
tive for patients who declined surgery. The surgical strategy
was pharyngo-laryngo-esophagectomy and cervical lympha-
denectomy including cervical node levels II-IV for patients
with confirmed cervical nodal metastasis. For definitive RT,
3D-CRT of 60-68 Gy with concurrent 5-fluorouracil/

TABLE 3 Univariate and multivariate analysis of factors associated with overall survival and locoregional control

Characteristic LRC OS

Univariate Multivariate Univariate Multivariate

HR 95% CI P value HR 95% CI P value HR 95% CI P value HR 95% CI P value

Age (<65 vs ≥65) 1.245 0.549-2.820 .59 1.026 0.521-2.020 .94

Sex (men vs women) 0.044 0.0-57.377 .39 0.422 0.057-3.107 .39

Performance status (ECOG0/1
vs ECOG2/3)

1.63 0.210-12.637 .63 6.533 2.411-17.698 <.001 2.332 0.680-7.993 .17

Pathology (SCCa vs others) 2.939 0.986-8.761 .05 3.15 1.030-9.633 .04 2.118 0.834-5.740 .11

T classification (T1/2 vs T3/4) 1.662 0.730-3.780 .22 2.627 1.224-5.638 .01 2.333 1.050-5.186 .03

N classification (N0 vs N+) 3.256 0.765-13.854 .11 1.313 0.544-3.169 .54

RT modality (3D vs IMRT) 2.068 0.277-15.443 .47 1.459 0.197-10.795 .71

RT dose (standard vs high) 0.44 0.194-1 .04 0.402 0.163-0.990 .04 0.875 0.449-1.706 .69

Chemotherapy (FP based
vs others)

2.698 1.154-6.309 .02 1.83 0.615-5.446 .27 1.07 0.480-2.382 .86

Maintenance chemotherapy
(no vs yes)

0.366 0.151-0.887 .02 0.529 0.172-1.630 .26 0.412 0.2-0.847 .01 0.47 0.208-1.060 .06

Abbreviations: CI, confidence interval; FP, 5-FU/cisplatin; HR, hazard ratio; IMRT, intensity modulated radiotherapy; LRC, locoregional control; OS, overall survival;
SCCa, squamous cell carcinoma.

TABLE 4 Patterns of failure, stratified by radiotherapy dose received

Characteristic
High dose
(n = 44)

Standard dose
(n = 35) P value

Only local and regional failure

Local failure 2 (5%) 10 (29%) .007

Regional failure 3 (7%) 7 (20%) .17

Both local and regional failure 0 (0%) 3 (10%) .10

Locoregional failure 5 (15%) 14 (45%) .007

Only distant failure

Distant failure 6 (14%) 2 (6%) .69

Both local, regional,
and distant failure

4 (9%) 2 (6%) .68

Data are presented as n (%).
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cisplatin was used. The median survival duration and 2-year
survival rates were 20 months and 38%, respectively, for
patients undergoing surgery and 25 months and 47%,
respectively, for patients undergoing CCRT. Five patients
died within 1 month postsurgery, and another died from a
carotid blowout 6 months after RT.

Table 5 gives an overview of the published outcomes of
CCE patients treated with CCRT. The results of the present
study suggest that higher-than-standard-dose radiation
results in improved local control and LRC rates without
causing severe treatment-related toxicities. However, the
advantage in LRC did not lead to statistically significant
improvements in PFS or OS. Although the current study
reviewed 79 patients which is a large number for a rare dis-
ease such as CCE, the number was not large enough to show
statistical significance in PFS and OS. Second, the high-dose
group showed a higher incidence rate of distant failures
which would have resulted in lowering PFS and OS despite
higher LC in the high-dose group. Finally, the high-dose
group had a higher number of T3/4 cases than the standard
dose. Effective chemotherapeutic regimens and maintenance
chemotherapy could confer a survival advantage, such as
PFS and OS.

The current study has several limitations. The chemo-
therapy regimens used for concurrent and maintenance
chemotherapy were not uniform; this may have influenced
tumor response and distant metastasis rates. Furthermore,
a larger number of patients were node-negative in the
high-dose than in the standard-dose group, although this
may be balanced by the excess of T3/4 cases in the high
dose arm as well. Finally, due to the retrospective nature
of the study, the true incidence of treatment-related toxic-
ities could have been underestimated. There were
80 patients excluded from the analysis since they did not
complete the planned treatment course. Thirty-six (45%)
patients had no record of why the planned treatment was
not completed, and most of these patients were treated in
the years when electronic medical record system was not

available. Twenty (25%) patients were transferred to other
hospitals according to the patients' wish to be treated near
their homes. Twenty-four (30%) patients did not finish
planned treatment due to treatment-related toxicities. Tox-
icities occurred at relatively low RT doses (less than
36 Gy) and most common toxicity was chemotherapy-
induced pancytopenia. Treatment-related toxicities are
summarized in Supporting Information Table S1. Twenty
(83%) of these patients were older than 65 years and
18 (75%) were node positive. Half of the patients had poor
performance status (ECOG 2-3). The median radiation
dose when these toxicities occurred was 23.4 Gy (range,
9-41.4 Gy). Nonetheless, the current study evaluated a rel-
atively large number of CCE patients, who were treated
according to a single institutional protocol.

5 | CONCLUSION

Higher-than-standard-dose radiation for CCE results in
improved local control and LRC rates without causing
severe treatment-related toxicities. A prospective study is
warranted to evaluate survival benefits of higher dose radia-
tion for CCE.

ACKNOWLEDGMENT

This study was selected for digital poster discussion at the
56th Annual Meeting of the American Society for Radiation
Oncology (ASTRO), San Francisco, CA, September 2014.

CONFLICT OF INTEREST

The authors declare that they have no competing interests.

ORCID

Jun Won Kim https://orcid.org/0000-0003-1358-364X

TABLE 5 Published literature on cervical esophageal cancer

Author
(publication year) Institution

Number of
patients (N)

Type of
treatment RT dose (Gy) Results Prognostic factors

Uno et al. (2007)21 Chiba University,
Japan

21 CCRT 64 (60-74) 40% of complete response
52% of local control

T-classification
Initial local control

Huang et al. (2008)22 Princess Margaret
Hospital, Canada

29 (PC)
42 (RC)

CCRT 54 (PC)
70 (RC)

No differences in overall survival
or locoregional relapse-free
survival

Sex, age (>64)

Yamada et al. (2006)5 Tenri Hospital, Nara,
Japan

35 CCRT 44-73.7 52% of local control Performance status tumor
length

Herrmann
et al. (2017)23

Bern University
Hospital,
Switzerland

55 CCRT 56 (28-72) 52% of loco-regional control
35% of disease-free survival
52% of overall survival at 3 y

Total RT dose (>56 Gy)
Induction chemotherapy

Zhao et al. (2017)24 Xijing Hospital,
China

86 CCRT 50-70 58% of loco-regional control
42% of progression free survival
54% of overall survival at 3 y

N-classification,
hoarsenessrecurrent
laryngeal nervelymph
node involvement

Abbreviations: CCRT, concurrent chemoradiotherapy; PC, previous cohort; RC, recent cohort; RT, radiotherapy.
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