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Abstract

Background: The advantage of up-front neck dissection (UFND) followed by

chemoradiotherapy (CRT) for hypopharyngeal cancer (HPC) with advanced

neck involvement remains controversial. We aimed to determine the

indications.

Methods: The data of 41 and 14 patients with stage IVA/B (T1–T3 and ≥N2a)
HPC who underwent UFND followed by CRT and received CRT, respectively,

were retrospectively analyzed and compared.

Results: The 5-year overall survival (OS) and disease-specific survival rates

for the UFND and CRT groups were 61% and 52% (p = 0.1019), and 89%

and 74% (p = 0.2333), respectively. Moreover, patients aged ≥70 years or

those with a pulmonary disease history had a significantly poorer prognosis

due to aspiration pneumonia in the UFND group. The 5-year regional con-

trol (RC) for the UFND and CRT groups were 92% and 57%, respectively

(p = 0.0001).

Conclusions: UFND followed by CRT was feasible with satisfactory RC. To

further improve OS, aspiration pneumonia prevention is essential.
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1 | INTRODUCTION

Head and neck squamous cell carcinomas (HNSCCs)
frequently involve nodal metastasis, one of the most det-
rimental prognostic factors.1,2 Owing to recent advances
and accumulated evidence in the treatment of HNSCCs,

chemoradiotherapy (CRT) is increasingly being chosen as
the primary therapy.3 Since metastatic lymph nodes are
less sensitive to CRT than primary tumors, their control
is key to improving prognosis.4,5 In particular, neck dis-
section (ND) should be recommended in cases of bulky
or multiple lymphadenopathies, extracapsular extension
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(ECE) of nodal disease, and necrotic nodes due to further
lowering of the control rate; however, the timing remains
controversial.6

Up-front neck dissection (UFND) followed by CRT,
planned ND after CRT, and salvage ND for positron emis-
sion tomography (PET)-evident persistence after definitive
CRT are some of the management strategies for advanced
node-positive primaries. Among these, in nonrandomized
trials, UFND was reported to result in higher nodal con-
trol; however, the lack of randomization makes it difficult
to assess the role of UFND in an organ-preserving CRT
setting for head and neck cancer.7 As long as the primary
tumor and the stage are selected carefully, this combined
treatment has the potential to be more effective.8

Hypopharyngeal (HPC), supraglottic, and p16-negative
oropharyngeal cancers with advanced nodal disease are

among the candidate diseases. Although analyses of the
treatment of HNSCCs, including these diseases, have been
performed, many studies have included several primary
sites or p16-positive oropharyngeal cancer, leading to
unsatisfactory evaluations.9,10 To demonstrate the advan-
tage of UFND, we focused on HPC, which has a high inci-
dence of nodal metastasis.11 With respect to efficacy of
CRT on the primary disease and delay of the treatment,
clinical T1–T3 classification was considered to be suitable.
Regarding the N classification, a classification ≥N2a
appeared to be appropriate according to some studies.12

Previous studies limited to HPC treated by UFND are
scarce; therefore, the assessments of the indications are
inadequate.12,13

In this study, we retrospectively analyzed the data of
patients with stage IVA/B (T1–T3 and ≥N2a) HPC

TABLE 1 Patient demographics
Characteristics (n [UFND] = 41; n (neck dissection) = 46; n [CRT] = 14)

Group UFND CRT

Age, years Mean (range) 66 (45–84) 65 (41–75)

Sex, no. (%) Male 39 (95) 14 (100)

Female 2 (5) 0

Subsite, no. (%) PS 32 (78) 9 (64)

PC 4 (10) 0

PW 5 (12) 5 (36)

cT status, no. (%) T1 15 (36) 4 (29)

T2 20 (49) 7 (50)

T3 6 (15) 3 (21)

cN status, no. (%) N2a 0 0

N2b 10 (24) 6 (43)

N2c 2 (5) 3 (21)

N3b 29 (71) 5 (36)

Clinical stage, no. (%) IVA 12 (29) 9 (64)

IVB 29 (71) 5 (36)

cECE Yes 29 (71) 5 (36)

No 12 (29) 9 (64)

Neck dissection, no. (%) Selective 41 (89)

Comprehensive 5 (11)

Time (first visit to treatment), days Median (range) 22 (8–48) 28 (15–47)

Time (surgery to radiotherapy), days Median (range) 20 (10–36)

Radiation (IMRT), no. (%) Yes 30 (73) 10 (71)

No 11 (27) 4 (29)

Chemotherapy, no. (%) Yes 32 (78) 14 (100)

No 9 (22) 0

Follow-up, months Median (range) 67 (9–158) 23 (11–41)

Abbreviations: CRT, chemoradiotherapy; cECE, clinical extracapsular extension; UFND, up-front neck

dissection.
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treated with UFND followed by CRT and compared them
with those of patients with stage IVA/B HPC treated with
concurrent CRT. We aimed to demonstrate the feasibility
of this combined treatment.

2 | MATERIALS AND METHODS

This study conforms to the World Medical Association
Declaration of Helsinki (version 2002) and was approved
by the institutional review board of Kindai University
Hospital.

Between April 2007 and March 2020, 41 patients with
untreated T1–T3 and ≥N2a squamous cell carcinoma of
the hypopharynx underwent UFND followed by RT with
or without chemotherapy (UFND group), and 14 patients
with T1–T3 and ≥N2a HPC received CRT (CRT group) at
Kindai University Hospital. Their characteristics, includ-
ing T and N classifications, based on the 2016 eighth
Union for International Cancer Control TNM classifica-
tion, are presented in Table 1.14 All patients underwent
blood tests, endoscopy, computed tomography (CT), or
magnetic resonance imaging (MRI) before treatment.
The advantages and disadvantages of both treatments
were explained to the patients, and those who declined
the UFND received definitive CRT. Patients with
unresectable nodal lesions, such as encasement of the
carotid artery, did not undergo UFND. Our treatment
strategy for patients with HPC during the study period is
shown in Table 2.

Selective ND (level II–V) was routinely performed
prior to RT with or without chemotherapy. Comprehen-
sive ND (level I–V) was performed in cases of

lymphadenopathies adhesive to the submandibular gland.
Each of the sternocleidomastoid muscles, the internal jug-
ular vein, and cranial nerve XI was dissected when
invaded. Bilateral ND was performed when N2c classifica-
tion was suspected.

RT with concurrent chemotherapy was usually applied
to patients with ≥T2 classification or pathological ECE
(pECE) of nodal lesions provided that they were medically
suitable. Intensity-modulated radiation therapy was uti-
lized, except for cases where it was unavailable. Boosted
RT was performed up to 70 Gy in areas with pathologically
positive nodes; the total dose was 66–70 Gy. Dose reduction
toward the cervical region was not performed in patients
except for those with pathological N0 classification. Nine
patients received RT alone after UFND.

Chemotherapy comprised triweekly cisplatin 100 mg/
m2, although the total dose was subject to change
depending on the patient's condition. Patients considered
unfit for cisplatin (e.g., those aged ≥80 years or those
with renal dysfunction [glomerular filtration rate
<60 mL/min]) were administered weekly cetuximab (first
dose: 400 mg/mm2; second and subsequent doses:
250 mg/mm2) up to seven times by the end of RT. In the
UFND and CRT groups, 26 and 10 patients received CRT,
respectively. In these groups, six and three patients
received bioradiation therapy (BRT), respectively. In the
CRT group, one patient received induction chemotherapy
followed by BRT due to comorbidity of esophageal cancer.

Dysphagia, an adverse event of these treatments, was
evaluated using the Common Terminology Criteria for
Adverse Events version 5, for 3–5 months after complet-
ing the treatment. Larynx preservation was defined as

TABLE 2 Primary treatment for hypopharyngeal cancer in our

facility

T stage N stage Treatment

T1 N0 Surgery or RT

T2 Surgery or CRT

T3

T1 N1 CRT

T2

T3

T1 ≥N2a UFND + CRT or CRT

T2

T3

T4a Any N Surgery

T4b IC + CRT

Abbreviations: CRT, chemoradiotherapy; IC, induction chemotherapy;

UFND, up-front neck dissection.

TABLE 3 Pathological data

Pathological findings No. (%)

pN status N1 2 (5)

N2a 0

N2b 5 (12)

N2c 0

N3b 34 (83)

Ipsilateral levels involved Level I 0

Level II 28 (42)

Level III 22 (33)

Level IV 12 (18)

Level V 3 (5)

Contralateral level involved Level II 1 (2)

pECE Yes 34 (83)

No 7 (17)

Abbreviation: pECE, pathological extracapsular extension.
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follows: no local relapse and tracheostoma at the last
visit, oral intake of adequate nutrition, and survival. The
larynx preservation rate was calculated using the
Kaplan–Meier method. In this method, local relapse, tra-
cheostomy, requirement for a feeding tube, and death
were regarded as events.15

Regional control (RC), local control (LC), distant
metastasis-free survival (DMFS), disease-free survival
(DFS), disease-specific survival (DSS), and overall sur-
vival (OS) rates were also determined using the Kaplan–
Meier method. A comparative analysis of the aforemen-
tioned rates between the UFND and CRT groups was per-
formed using the log-rank test. Furthermore, the analysis
of OS was performed between the following items in each
group: age ≥70 versus <70 years; those with a history of
lung diseases (i.e., chronic obstructive pulmonary disease,
interstitial pneumonia, and pneumothorax) versus those
without lung disease; and body mass index (BMI) ≥18.5
versus <18.5 kg/m2. The impact of ECE on the OS, DSS,
and DFS rates and on surgical complications was ana-
lyzed using the log-rank test and the Fisher's exact test,
respectively, in the UFND group. A p-value <0.05 was
considered statistically significant. GraphPad Prism
8 (GraphPad Software, San Diego, CA) was used for all
statistical analyses.

3 | RESULTS

3.1 | Patient demographics

Forty-six NDs in 41 patients with HPC in the UFND
group and 14 patients in the CRT group were included in
the analysis. The mean ages were 66 (range, 45–84) and
65 (41–75) years in the UFND and CRT groups, respec-
tively. Men accounted for ≥95% of both populations. The
subsite of the hypopharynx in the UFND and CRT groups
included the pyriform sinus (78% and 64% patients,
respectively), the postcricoid region (10% and 0% patients,
respectively), and the posterior wall (12% and 36%
patients, respectively). Patient demographics are pres-
ented in Table 1. In T classification, the majority of
patients had clinical T2 classifications in both groups,
whereas the most common N classifications were N3b
(71%) and N2b (43%) in the UFND and CRT groups,
respectively. The mean size of the largest lymph node
was also similar (30 [range, 11–56] mm in the UFND
group and 26.6 [range, 13–75] mm in the CRT group).
The median periods between the first visit and treatment
were 22 (range, 8–48) and 28 (range, 15–47) days in the
UFND and CRT groups, respectively. In the UFND
group, selective ND was undertaken in 41 neck regions
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FIGURE 1 Kaplan–Meier

curves of regional control (A),

local control (B), DMFS (C), and

disease-free survival (D) were

compared between the UFND

and CRT groups. All these rates

except for the DMFS rates of the

UFND group were significantly

superior to those of the CRT

group. CRT, chemoradiotherapy;

DMFS, distant metastasis-free

survival; UFND, up-front neck

dissection
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(89%) with a median time of 20 (range, 10–36) days prior
to RT with or without chemotherapy. Postoperative CRT
was performed in 32 patients (78%). No patient experi-
enced clinical progression in the T classification until the
start of CRT.

3.2 | Pathological findings

The pathological status is displayed in Table 3. Thirty-six
and five patients underwent unilateral ND and bilateral
ND, respectively. Two patients with clinical N2b and N2c
were finally diagnosed with pathological N1. The other
patient with clinical N2c was pathological N3b. The
nodal levels involved in the 46 NDs were levels II, III, IV,
and V in 42%, 33%, 18%, and 5% of cases on the ipsilateral
side, respectively, and level II in 2% of cases on the con-
tralateral side. Thirty-four cases (83%) were associated
with pECE, all of which were on the ipsilateral side. This
was higher than the number of clinical ECE (N3b)
cases (28 [71%]).

3.3 | Locoregional and distant relapse
control

The median follow-up duration for the censored cases
was 67 (range, 9–158) months in the UFND group and
23 (range, 11–41) months in the CRT group. In total,
13 cases of relapse in the UFND group were observed
(i.e., two, seven, and four cases of regional, local, and dis-
tant relapse, respectively). Furthermore, of the seven
patients who relapsed, three received RT alone, and four
received CRT. Conversely, the CRT group had a higher
frequency of relapse, while a partial response in the pri-
mary tumor and in nodal involvement was found in one
and four cases, respectively. The comparative analysis
demonstrated statistically significant differences in the RC,
LC, and DFS between the UFND and CRT groups: the
5-year rates were 92% versus 57%, 84% versus 51%, and 67%
versus 39% for the RC (p = 0.0001), LC (p = 0.0118), and
DFS (p = 0.0169), respectively (Figure 1). In contrast, no
statistical difference was found in the DMFS between both
groups (89% vs. 84%, p = 0.6711). In the UFND and CRT
groups, the mean times until relapse were 32 months and
4 months, 25 months and 10 months, and 9 months and
11 months in the RC, LC, and DMFS arms, respectively.
Regarding regional relapse in two cases of the UFND
group, one patient had a level II lesion with ECE and two
level IV lesions; the other patient had both level II and III
lesions with ECE. In the CRT group, four out of six cases
were associated with level II and III lesions with ECE. The
nodal status in all of the patients with distant metastasis in

both groups also represented ECE, although levels IV and
V were involved in only one case of the UFND group and
in no case of the CRT group. Regarding local recurrence
through the follow-up period, five out of seven cases in the
UFND group were classified as T2, and the remaining
cases were classified as T1 and T3; similarly, among the six
cases in the CRT group, one, two, and three cases were
classified as T1, T2, and T3, respectively.

3.4 | Survival outcomes

Fourteen and six deaths in the UFND and CRT groups,
respectively, occurred during the 5-year follow-up period.
The comparative analysis demonstrated no statistically
significant differences in the OS rates between the UFND
and CRT groups: the 5-year OS and DSS rates were 61%
versus 52% (p = 0.1019) and 89% versus 74% (p = 0.2333)
(Figure 2), respectively. In particular, cases with clinical
ECE showed significantly worse OS rates (P = 0.0064),
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FIGURE 2 Kaplan–Meier curves of OS (A) and DSS (B) were

analyzed in the UFND and CRT groups. There was not significant

difference between both groups. Based on OS and DSS in the

UFND group, diseases except for the primary disease had a worse

impact on survival. CRT, chemoradiotherapy; DMFS, distant

metastasis-free survival; DSS, disease-specific survival; OS, overall

survival; UFND, up-front neck dissection
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while the DSS and DFS rates did not differ significantly
(Figure 3). The causes of death were primary disease,
aspiration pneumonia, ventilator-associated pneumonia,
and others at 5 years (21% and 50%, 36% and 17%, 7% and
0%, and 36% and 33% cases, respectively). Aspiration
pneumonia was more common than any other disease in
the UFND group, and all patients died within 2 years
after the treatment. To identify the preoperative risk fac-
tors of UFND, we examined the differences in the OS
rates between the following groups: age ≥70 versus
<70 years; those with a history of lung diseases versus
those without lung disease; and BMI ≥18.5 versus
<18.5 kg/m2. Age ≥70 years and lung disease history
resulted in significantly shorter OS rates (p = 0.0002 and
p = 0.0036, respectively; Figure 4).

3.5 | Complications

Surgical complications occurred in six NDs (13%), as
shown in Table 4. Four cases had chylous fistulas; CRT
initiation was delayed in one case. Two patients who
were suffering from damage to the hypoglossal nerve or
the vagus nerve eventually died of aspiration pneumonia.
Regarding dysphagia in the UFND and CRT groups,
although the rates of grade <2 were 81% and 71%,

respectively, and the oral intake rates were 76% and 57%,
respectively, the aspiration pneumonia rates were similar
in each group (24% and 21% patients, respectively). Five
and two patients in each group underwent pharyngo-
laryngo-esophagectomy; however, one out of five patients
in the UFND group underwent surgery for metachronous
esophageal cancer. The larynx preservation rates in the
UFND and CRT groups were 60% versus 49% and 41%
versus 29% (p = 0.3013) after 2 and 5 years, respectively
(Figure 5). Local relapse, tracheostomy, requirement for
a feeding tube, and death affected the rates in seven, four,
six, and nine patients in the UFND group, as well as in
four, zero, three, and two patients in the CRT group.

4 | DISCUSSION

In this study, we focused on HPC cases considering the
following viewpoints: supraglottic cancer frequently
requires bilateral ND, thereby causing more complica-
tions; moreover, p16-negative oropharyngeal cancers are
rarely applied to the TN classification. Few studies have
been conducted on HPC cases treated with UFND
followed by CRT. In 2008, Prades et al.12 first reported on
the 2-year RC and OS rates of 76 patients with pyriform
sinus carcinoma. This study, which included only T3–T4
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classification with N0–N1 cases accounting for more than
half of the population, could not appropriately assess the
benefit of this treatment. In 2012, Al-Mamgani et al.13

compared 32 patients undergoing UFND (Group 1), with
103 patients receiving definitive CRT (Group 2). How-
ever, 20% of the patients in Group 1 had N1 classification,
for which ND is considered unnecessary, leading to inad-
equate analysis. Nevertheless, it is noteworthy that in
both studies, UFND followed by CRT showed a better RC
at a rate >90%. In particular, the latter report indicated
superior OS rates in Group 1, suggesting that this com-
bined treatment is more effective. In the present study,
we analyzed the data of 41 and 14 patients who under-
went UFND followed by CRT and received concurrent
CRT for stage IVA/B (T1–T3 and ≥N2a) HPC, respec-
tively. We aimed to evaluate the indications and efficacy

of UFND. The 5-year RC, LC, DMFS, DSS, and OS rates in
the UFND and CRT groups were 92% versus 57%
(p = 0.0001), 84% versus 51% (p = 0.0118), 89% versus 84%
(p = 0.6711), 89% versus 74% (p = 0.2333), and 61% versus
52% (p = 0.0378), respectively. The outcomes in the UFND
group were entirely superior to those in the CRT group,
which can be primarily explained by the inclusion of
appropriate samples. In the UFND group, the median
periods between the first visit and surgery and between sur-
gery and RT initiation were 22 and 20 days, respectively,
relatively shorter than those in previous studies.10,16 Post-
operative complications delaying RT >20 days occurred in
only two (5%) cases, indicating a low risk of T classification
development during the treatment. Regarding distant
metastasis, all four cases occurred within 2 years but had
pECE and received CRT after ND. Furthermore, both clini-
cal ECE and pECE showed poorer impact on the OS and
DSS rates (Figure 3). Given that the nodal involvement was
managed properly, local and distant relapse could be prob-
lematic. Henceforth, we anticipate that new chemotherapy
regimens will include immune checkpoint inhibitors as
first-line therapy.

Aspiration pneumonia was the most common cause of
death, followed by the primary disease at 5 years (36%
versus 21%) in the UFND group, whereas one patient
(17%) died of aspiration pneumonia in the CRT group.
Accordingly, to improve the OS rate, more attention
should be paid to ND techniques with swallowing func-
tions preserved as much as possible (for instance, the cer-
vical ansa is kept intact) and to putative preoperative risk
factors of aspiration pneumonia. To determine the risk
factors, we assessed whether age, BMI, or a history of pul-
monary diseases, such as chronic obstructive pulmonary
disease, interstitial pneumonia, or pneumothorax, affected
the OS rate. Patients aged ≥70 years and those with pul-
monary disease history showed significantly shorter OS
rates. Therefore, a keen awareness of swallowing function
is necessary when performing UFND followed by CRT in
patients aged ≥70 years and/or in those with pulmonary
diseases. Prophylactic swallowing exercises may help
improve swallowing function.17 Conversely, in the CRT
group, the aforementioned factors did not have poor
impact on OS.

Since the survival rate was similar between patients
who underwent PET-CT surveillance with salvage ND as
necessary after CRT and those who underwent planned
ND after CRT, the former appeared to be a superior treat-
ment procedure.18 Furthermore, this strategy resulted in
the prevention of unnecessary ND in many cases and was
more cost-effective. These benefits were derived from a
high negative predictive value ranging from 95% to 100%
for PET surveillance after CRT19; however, definitive CRT
for HNSCCs, which consists primarily of oropharyngeal
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cancers with N2–N3 classification, reportedly resulted in
a 5-year RC rate of approximately 80%. Additionally, more
postoperative complications occurred in salvage ND.20

Moreover, as it is likely that nodal disease with ECE indi-
cated for ND is more poorly controlled because of a lower
sensitivity to CRT, CRT should be selected carefully
depending on nodal conditions. According to a previous
report, short- and long-axis diameters of nodal metastases
exceeding 17 mm also represented higher recurrence.21 In
our study, patients in the UFND and CRT groups with
lymphadenopathy showed pECE in 34 (83%) and 5 cases
(36%), respectively, and exceeded 17 mm in 30 (73%) and

6 cases (43%), respectively; nevertheless, the 5-year RC
was 92% in the UFND group, significantly superior to that
observed in the CRT group (57%).

Surgical complications occur in <10% of up-front ND
cases.8 In this study, these occurred in 6 out of 46 ND cases
(i.e., chylous fistula, hypoglossal nerve disorder, and vagus
nerve disorder in four, one, and one cases, respectively).
Among them, CRT was delayed in only one case with chy-
lous fistula. Regarding the correlation with ECE, 5 out of
34 patients with pECE+ experienced surgical complica-
tions, whereas only one out of seven patients with pECE�
experienced chylous fistula, which was not significantly
different (p > 0.9999). Better surgical techniques per-
formed with care are necessary to maintain the quality of
UFND. However, it is difficult to prevent dysphagia during
this treatment.22 This was emphasized in our findings as
only 76% of the patients received sufficient nutrition by
oral intake, and 5 out of the 41 patients died from aspira-
tion pneumonia. The primary reason seemed to result
from the high rate of pECE indicated for CRT after ND
(83%) in our study. Since pECE itself did not affect the
postoperative oral intake (p > 0.9999), ND with CRT could
affect swallowing functions. Moreover, another reason was
that concomitant sternocleidomastoid muscle, accessory
nerve, and internal jugular vein resections in ND were
required in 14 cases (30%) because of large lymphadenopa-
thies. Since each of the patients experiencing impairment
of the hypoglossal and vagus nerves died of aspiration
pneumonia, it is vital to preoperatively evaluate the proba-
bility of nerve impairment related to swallowing dysfunc-
tion with thorough imaging.

TABLE 4 Post-treatment

conditions
Post-treatment events

No. (%) No. (%)
Group UFND CRT

ND complications None 40 (87)

Chylous fistula 4 (9)

Hypoglossal nerve disorder 1 (2)

Vagus nerve disorder 1 (2)

Post-CRT dysphagia Grade <2 33 (81) 10 (71)

Grade ≥2 5 (12) 3 (21)

Unknown 3 (7) 1 (7)

Aspiration pneumonia Yes 10 (24) 3 (21)

No 31 (76) 11 (79)

Nutrition Oral 31 (76) 8 (57)

Tube 10 (24) 6 (43)

Tracheotomy Yes 4 (10) 3 (21)

Laryngectomy 5 (12) 2 (14)

No 32 (78) 9 (64)

Abbreviations: CRT, chemoradiotherapy; ND, neck dissection; UFND, up-front neck dissection.
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FIGURE 5 Kaplan–Meier curves of the larynx preservation

rate were compared between the UFND and CRT groups. There

was not statistically significant difference in the larynx preservation

rates between both groups. Local relapse, tracheostomy,

requirement for a feeding tube, and death were regarded as events.

CRT, chemoradiotherapy; UFND, up-front neck dissection
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ND is considered to be unnecessary for N1 classification
because of a 90% control rate by definitive RT.23 Thus, clas-
sification ≥N2 was considered to be a suitable candidate. In
particular, cases with conventional adverse prognostic fac-
tors, such as a lesion size >3 cm, classification ≥N2c, con-
tralateral lymphadenopathies (N2c or bilateral N3),
extension to levels IV and V, fixed lymphadenopathies, and
ECE, were more suitable.24 Therefore, the assessment of
ECE is important to select UFND. In our study, the chance
that clinical ECE determined by palpation, CT, and MRI
corresponded to pECE was 83%. Pathological ECE appears
to be difficult to predict from clinical ECE25,26; therefore, we
recommended using UFND when clinical ECE is suspected.

One of the limitations of this study was its retrospec-
tive design, which led to selection bias. Also, the number
of patients was small, and the study was conducted at a
single facility. Furthermore, the CRT group included
three patients with unresectable nodal disease. Since it is
essential to accurately assess swallowing function to pre-
vent aspiration pneumonia, future studies should include
both video endoscopy and videofluoroscopic examination
pre- and postoperatively. These objective examinations
are also associated with better selection of diet texture
and appropriate swallowing rehabilitation.

5 | CONCLUSIONS

UFND followed by CRT in patients with stage IVA/B
(T1–T3, ≥N2a) HPC is strongly recommended because of
better RC. To further improve the OS rates, it is necessary
to prevent dysphagia; in particular, more attention
should be paid to patients aged ≥70 years with pulmo-
nary disease. Furthermore, a future large-scale study is
required to demonstrate the benefits of UFND.
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