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Background: We investigated the clinicopathological features of esophageal cancer in patients with a
history of head and neck squamous cell carcinoma (HNSCC) with the intention of providing information
regarding the characteristics of these patients.

Methods: A retrospective study was performed in 32 cases of esophageal cancer with HNSCC who were
diagnosed using upper gastrointestinal endoscopy between 2007 to 2017. Synchronous carcinoma (SC)
group and metachronous carcinoma (MC) group was established based on whether esophageal cancer was
diagnosed within 6 months after HNSCC diagnosis. The clinicopathological features of esophageal cancer
and HNSCC, as well as follow-up treatment and survival, were analyzed in esophageal cancer patients in
both groups.

Results: There were 8 cases of 8 patients (7 males and 1 female) in the SC group and 24 cases of 22
patients (21 males and 1 female) in the MC group. The majority of esophageal cancer of HNSCC were male
patients aged 50-69 years. The average interval time between diagnosis of esophageal cancer and HNSCC
was 36.0+39.2 months (3.25£2.19 months for the SC group and 46.90+39.73 months for the MC group).
Ninety-three-point-seven-five percent (30/32) of the patients had esophageal cancer within 6 years after
HNSCC. The proportion of early esophageal cancer and successful surgical treatment in the SC group was
significantly higher compared to the MC group (P<0.05).

Conclusions: Detection of esophageal cancer should be prioritized in HNSCC patients.
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Introduction metachronous tumors. Synchronous carcinoma (SC) is

defined as the occurrence of a second primary cancer

Patients with head and neck squamous cell carcinoma
(HNSCC) are known to have a high prevalence of a
second primary carcinoma in their upper gastrointestinal
tract, most commonly in the esophagus (1,2). The second

primary carcinoma can be divided into synchronous and
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within the first 6 months following the detection of the first
cancer, whereas metachronous carcinoma (MC) appear after
6 months (3). The development of esophageal squamous
cell carcinoma (ESCC) as reported in several previous
studies manifests in about 5-15% of HNSCC patients,
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which is higher compared to the general population (4-8).
ESCC of these patients often leads to treatment failure of
HNSCC resulting in a poor prognosis due to the absence of
esophageal malignant tumor-related clinical symptoms and
early detection (9-11).

Early detection of esophageal cancer is possible with
advances in endoscopy such as NBI in combination with
magnifying endoscopy, and routine esophageal screening in
asymptomatic patients of HNSCC has been recommended
in several previous reports (12-18), however, it is unclear
how long and for which patients screening for esophageal
cancer is necessary (19,20). Hence, we conducted a
retrospective investigation of ESCC in HNSCC patients
to further investigate the characteristics of the disease and
provide a basis for effective clinical screening strategies.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tcr-20-2880).

Methods
Study design

We retrospectively reviewed the medical records of 32
patients with esophageal cancer with a history of HNSCC
diagnosed at the Department of Gastroenterology,
Shanghai Ninth Peoples’ Hospital, Shanghai Jiao Tong
University (Shanghai, China) from 2007 to 2017. All
esophageal cancers were diagnosed after patients underwent
upper gastrointestinal endoscopy due to progressive
dysphagia or pain behind the sternum. Inclusion criteria
were as follows: (I) esophageal lesions were observed by
upper gastrointestinal endoscopy with NBI mode; (II)
histopathology of esophageal lesions was confirmed as
malignant or high-grade intraepithelial neoplasia (HGIN);
(IIT) retrospective review of patients with HNSCC history
were diagnosed by histopathology. Exclusion criteria
were as follows: patients who had a history of esophageal
cancer before HNSCC diagnosis. Based on the interval
time from HNSCC diagnosis to esophageal cancer
diagnosis, synchronous esophageal cancers were defined as
occurring within 6 months following HNSCC diagnosis
and metachronous esophageal cancers occurring after
6 months. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013). The study
was approved by the ethics committee of Shanghai Ninth
People’s Hospital, Shanghai Jiao Tong University School
of Medicine (No.: SH9H-2020-T189-1), and individual
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consent for this retrospective analysis was waived.

Treatment and staging of HNSCC patients

All HNSCC patients underwent surgical treatment at the
Department of Oral and Maxillofacial-Head and Neck
Oncology, Shanghai Ninth Peoples” Hospital, Shanghai
Jiao Tong University (Shanghai, China). Histopathological
diagnoses were made at the Department of Oral Pathology
of our hospital. HNSCC was classified according to the
histopathological results of surgery and the TNM staging
system for lip and oral cancer (AJCC eighth edition) (21).
Radiotherapy history for each HNSCC patient was also

reviewed.

Endoscopic examination and classification of esophageal
cancer

Upper gastrointestinal endoscopy (GIF-H290; Olympus,
Japan) was performed through the mouth by a doctor
proficient in endoscopy. Once in the oral cavity, the NBI
mode was turned on to observe the pyriform sinus and
esophageal mucosa and focused on suspected lesions in the
esophagus. A biopsy was performed when deemed necessary
for a definitive pathological diagnosis. The classification of
esophageal cancer was based on the AJCC eighth edition
standard (21). Gastrointestinal endoscopy was performed at
initial diagnosis of HNSCC, or on postoperative follow-up.

Patient follow-up

All patients who were diagnosed with esophageal cancer
by upper gastrointestinal endoscopy were followed up
by trained medical personnel by telephone for follow-up
treatment and prognosis for at least 36 months or until
patient death.

Statistical analysis

Comparisons between the SC and MC groups were
performed using the x’ test or one-way ANOVA. The
statistical analysis was performed using GraphPad Prism
6 and P values less than 0.05 were considered significant.
Survival analyses of the SC and MC group were performed
using GraphPad Prism 6, and survival time was calculated
from the time of esophageal cancer diagnosis. The endpoint
was 36 months after an esophageal cancer diagnosis or
patient death.
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Table 1 Characteristics of the 30 HNSCC patients (mean + SD)

Wang et al. Esophageal cancer with HNSCC

Synchronous carcinoma

Metachronous carcinoma

Characteristics Total (n=30) group, SC (n=8) group, MG (n=22) P
Sex 0.4399
Male 28 7 21
Female 2 1 1
Age (years) 57.17+£7.18 59.25+5.65 56.00+7.50 0.2759
Range (years) 40-70 50-68 40-70
Primary cancer location 0.0167
Tongue 10 1 9
Mouth floor 6 1 5
Soft palate 7 5 2
Lip 1 1 0
Gingiva 5 0 5
Larynx 1 0 1
HNSCC stage 0.3740
Stage | 10 2 8
Stage Il 7 1 6
Stage Il 8 4 4
Stage IV 5 1 4
Radiotherapy 0.5439
Yes 14 3 11
No 16 5 11

HNSCC, head and neck squamous cell carcinoma; SD, standard deviation; SC, synchronous carcinoma; MC, metachronous carcinoma.

Results

Characteristics of patients included in the retrospective
study

Thirty-two esophageal cancers were present in 30 HNSCC
patients, and cases of esophageal cancer occurred repeatedly
in 2 HNSCC patients. The gender, age of HNSCC
patients, and esophageal cancer cases are summarized in
Tables 1,2. There were no significant differences in gender
and age between the SC and MC groups.

Clinicopatbological features of HNSCC

With regards to HNSCC stage, for the SC group, there
were 2 cases with stage I, 1 case with stage II, 4 cases with
stage III, and 1 case with stage IV A; for the MC group,

© Translational Cancer Research. All rights reserved.

there were 8 cases with stage I, 6 cases with stage 11, 4 cases
with stage III, and 4 cases with stage IVA. There were no
significant differences in HNSCC staging between the
SC and MC groups (Table 1). Three HNSCC patients
underwent postoperative radiotherapy in the SC group, and
11 HNSCC patients underwent postoperative radiotherapy
in the MC group. There were no significant differences
in radiotherapy history between the SC and MC groups
(Tible 1).

The location distribution of HNSCC in the SC group
was as follows: 1 case on the tongue, 1 case on the mouth
floor, 5 cases on the soft palate, and 1 case on the lip. The
location distribution of HNSCC in the MC group was as
follows: 9 cases on the tongue, 5 cases on the mouth floor,
5 cases on the gingiva, 2 cases on the soft palate, and 1 case
on the larynx. The most common HNSCC tumor location
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Table 2 Characteristics of the 32 esophageal cancer cases with HNSCC history (mean = SD)

1957

Synchronous carcinoma

Metachronous carcinoma

Characteristics Total (n=32) group, SC (n=8) group, MG (n=24) P
Interval time (months) 36.0+39.2 3.25+2.19 46.90+39.73 -
Range 0-180 0-6 7-180 -
Age (years) 59.90+7.20 59.50+5.37 60.04+7.81 0.8573
Range (years) 46-84 51-68 46-84
Esophageal cancer location 0.4365
Neck 3 1 2
Upper thoracic 9 1 8
Middle thoracic 13 5 8
Lower thoracic 7 1 6
Esophageal cancer stage 0.0491
Early 5 3 2
Developed 27 5 22
Endoscopic morphology
Early 0.4000
0-Is 1 0 1
0-llb 4 3 1
Developed 0.8431
Mass type 7 2 5
Mass infiltration type 10 2 8
Ulcer type 1 0 1
Ulcer infiltration type 6 1 5
Peripheral constriction type 3 0 3
Pathology 0.7262
Cancer 29 7 22
HGIN 3 1 2
Surgery 0.0223
Yes 13 6 7
No 19 2 17

HNSCC, head and neck squamous cell carcinoma; SD, standard deviation; SC, synchronous carcinoma; MC, metachronous carcinoma;
HGIN, high-grade intraepithelial neoplasia.

in the SC group was on the soft palate, while the most
common HNSCC tumor location in the MC group was
on the tongue. There were significant differences in the
location distribution of HNSCC between the SC and MC

groups (P<0.05) (Table 1, Figure 1A).
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Clinicopathological features of esophageal cancer

The average interval time between diagnosis of esophageal
cancer and HNSCC was 36.0+39.2 months (3.25+2.19 months
for the SC group and 46.90+39.73 months for the MC

group). The longest interval time was 180 months (Zable 2).
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Figure 1 Characteristics and differences between the SC and MC esophageal cancer patients with HNSCC. (A) Pie charts represent
the significant differences in the location of HNSCC between the SC and MC group. (B) Scatter plots showing that 93.75% [30/32]

of esophageal cancers occurred within 6 years of HNSCC diagnosis. (C) Survival analysis demonstrating no significant differences in

survival time between the MC and SC group. HNSCC, head and neck squamous cell carcinoma; SD, standard deviation; SC, synchronous

carcinoma; MC, metachronous carcinoma.

For the 8 cases in the SC group, there was 1 case with an
interval time of 0 month, 1 case with 1 month, 1 case with
2 months, 1 case with 3 months, 2 cases with 4 months, and
2 cases with 6 months. For the 24 cases in the MC group,
the interval times were 12, 12, 13, 15, 15, 17, 20, 24, 25,
31, 32, 35, 36, 42, 47, 48, 57, 60, 65, 66, 67, 72, 134, and
180 months. For the 2 cases with interval times over
72 months, 1 case had a second occurrence of esophageal
cancer. Overall, 93.75% [30/32] of esophageal cancers
occurred within 6 years (72 months) after HNSCC
diagnosis (1able 2, Figure 1B).

Regarding the location of the esophageal cancers, for the
SC group, there was 1 case of cancer located in the cervical
esophagus, 1 case in the upper thoracic esophagus, 5 cases
in the middle thoracic esophagus, and 1 case in the lower
thoracic esophagus. For the MC group, there were 2 cases
of cancer located in the cervical esophagus, 8 cases in the
upper thoracic esophagus, 8 cases in the middle thoracic
esophagus, and 6 cases in the lower thoracic esophagus.
There were no significant differences between the two
groups in terms of the location of esophageal cancer. The
most common location was in the middle thoracic segment
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of the esophagus (Table 2).

In terms of esophageal cancer staging, there were 3 cases
with early esophageal cancer and 5 cases with advanced
esophageal cancer in the SC group. There were 2 cases
of early esophageal cancer and 22 cases of advanced
esophageal cancer in the MC group. The proportion of
early esophageal cancer in the SC group (37.5%, 3/8) was
significantly higher compared to the MC group (8.3 %,
2/24) (P<0.05) (Tible 2).

In terms of endoscopic morphology, three cases of early
esophageal cancer in the SC group were of the 0-IIb type,
and 2 cases of early esophageal cancer in the MC group
were 0-IIb type and 0-Is type. The 5 cases of advanced
esophageal cancer in the SC group were mass type (2 cases),
mass infiltration type (2 cases), and ulcer infiltration type
(1 case). The 22 cases of advanced esophageal cancer in
the MC group were mass type (5 cases), mass infiltration
type (8 cases), ulcer type (1 case), ulcer infiltration type
(5 cases), and constriction type (3 cases). The endoscopic
morphology of esophageal cancer was mainly mass type and
mass infiltration type. There were no significant differences
between the two groups (Tuble 2).
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In terms of histopathological findings of the esophageal
lesions, there were 7 cases of squamous cell carcinoma and
1 case of HGIN in the SC group. There were 22 cases of
squamous cell carcinoma and 2 cases of HGIN in the MC

group (1able 2).

Follow-up treatment and survival analysis of patients with
esophageal cancer

For the SC group, 4 cases underwent surgery, 1 case
underwent surgery + chemotherapy + radiotherapy, 1
case underwent surgery + radiotherapy, 1 case underwent
radiotherapy, and 1 case only received percutaneous
endoscopic gastrostomy (PEG). For the MC group, 2
cases underwent surgery (surgery to remove the tumor was
unsuccessful for one case), 2 cases underwent surgery +
chemotherapy + radiotherapy, 4 cases underwent surgery
+ chemotherapy, 1 case underwent chemotherapy, 1 case
received PEG, 1 case received targeted therapy, and
remaining cases received palliative care. The proportion of
surgeries for esophageal cancer in the SC group (75%, 6/8)
was significantly higher compared to the MC group (29.2%,
7/24) (P<0.05) (Table 2). Survival analysis demonstrated no
significant differences in survival time between the MC and
SC groups (FigurelC).

Discussion

In recent years, the field of cancerization of tumors has
captured the attention of researchers (22-24). Esophageal
and oral mucosa epithelial cells are both squamous epithelial
cells and are exposed to similar environments. Hence,
esophageal cancers are closely related to HNSCC (25). To
determine the clinicopathological features of esophageal
cancer in patients with HNSCC, we retrospectively
analyzed esophageal cancer cases with a history of HNSCC
who were diagnosed using upper gastrointestinal endoscopy
in our hospital from 2007 to 2017.

Because the overall number of HNSCC cases was
difficult to determine, we were unable to determine the
specific incidence of esophageal cancer in HNSCC patients.
However, from previous studies, the incidence of esophageal
cancer in HNSCC patients was observed to be 5-15%. This
is significantly higher compared to the general population
(4-8). With regards to the 32 cases of recurrent esophageal
cancer in our present study, 29 cases were between the ages
of 50-69, accounting for 90.6% of the cases. Furthermore,
male cases were significantly higher compared to female
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cases and were consistent with previously published
reports (26). This may be due to males being more likely to
smoke and drink compared to females (27-29).

Concerning HNSCC characteristics of patients
developing esophageal secondary primary cancers, a
previous study demonstrated that esophageal cancers
were not associated with HNSCC location (30). However,
another study demonstrated that a larger number of
esophageal secondary primary cancers were detected
in patients with hypopharyngeal and oropharyngeal
cancers (1). Our retrospective study showed that HNSCC
cases with concurrent esophageal cancers were most
common in the soft palate, and HNSCC with metachronous
esophageal cancers were mostly found in the tongue. The
reasons for these localizations remain to be deciphered.
Furthermore, our study demonstrated no significant
relationship between recurrent time of esophageal cancers
and HNSCC staging. However, some previous studies
showed that patients with esophageal recurrent cancers had
earlier HNSCC staging. This may be because HNSCC
patients with earlier stages had adequate survival time to
develop esophageal recurrent cancers (31).

In addition, we showed that the manifestation period of
esophageal cancers was large and ranged from concurrence
with HNSCC to 15 years after HNSCC. However,
93.75% [30/32] of esophageal cancers occurred within
6 years of HNSCC diagnosis. Regarding preoperative
examination of HNSCC, CT examinations to exclude
second primary cancers of the lungs have been widely
used (32,33). However, it is still grossly inadequate for the
exclusion of concurrent esophageal cancer compared to
upper gastrointestinal endoscopy. Due to the long timespan
of metachronous esophageal cancers, the vigilance and
compliance of doctors and patients will decrease, making
it more difficult for the early diagnosis of metachronous
esophageal cancers. In this study, the proportion of early-
stage cancers in the MC group were significantly lower
compared to the SC group. Furthermore, the proportion of
surgical treatment in the MC group was significantly lower
compared to the SC group. Hence it is critical for patients
to have regular follow-up management after HNSCC
surgery. Targeted upper gastrointestinal endoscopy is
expected to improve the early diagnosis rate and reduce
mortality in patients with metachronous esophageal cancers.

One of the limitations of this retrospective study was
the very limited sample size. Larger multicenter prospective
studies should be performed to validate our findings. This
will be critical for detecting esophageal cancers in HNSCC
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patients more effectively.
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