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Objective: To assess the usefulness of modified esophagogastroduodenoscopy (EGD) for the detection of second primary
malignancies of the esophagus or hypopharynx in patients with oral squamous cell carcinoma and determine the association
between the oral lesion subsite and esophageal or hypopharyngeal lesion occurrence.

Study Design: Retrospective review.
Methods: In total, 166 patients with oral squamous cell carcinoma without any established symptoms of esophageal or

hypopharyngeal squamous cell carcinoma underwent modified EGD based on the Valsalva maneuver and U-turn method,
image-enhanced endoscopy, and chromoendoscopy using Lugol’s iodine for diagnosis. All suspected lesions were biopsied to
determine the clinical stages and duplication rates. Odds ratios for the occurrence of duplicate lesions according to the oral
lesion subsite were determined.

Results: In total, 37 esophageal and 16 hypopharyngeal lesions were detected. According to the Union for International
Cancer Control/American Joint Committee on Cancer classification (2009), 75.7% and 5.4% esophageal lesions were classified
as stage IA and IB, respectively, and 50% and 18.8% hypopharyngeal lesions as stage II and stage I, respectively. Approxi-
mately 59.1% and 50% esophageal and hypopharyngeal lesions, respectively, were successfully treated by endoscopic resec-
tion. Oral lesions involving the floor of the mouth were more frequently accompanied by second primary malignancies of the
esophagus or hypopharynx.

Conclusions: Modified EGD is an effective noninvasive technique for early diagnosis and treatment of second primary
malignancies of the esophagus and hypopharynx in patients with oral squamous cell carcinoma. In particular, patients with
floor of the mouth lesions need close monitoring for hypopharyngeal and esophageal lesions.

Key Words: Field cancerization, head and neck cancer, esophageal cancer, oral cancer, squamous cell carcinoma, hypo-
pharyngeal cancer.

Level of Evidence: 3b.

INTRODUCTION
Oral cancer is one of the common cancers worldwide,

and it accounted for approximately 145 000 deaths in
2012. The most common pathological type is squamous
cell carcinoma (SCC).1 The theory of “field cancerization”
advocated by Slaughter et al. suggests that multiple pri-
mary cancers simultaneously or metachronously occur

with a high frequency, particularly in the head and neck
region and the esophagus, in individuals from similar
fields and with similar backgrounds and risk factors. For
instance, the oral cavity, laryngopharynx, and esophagus
are characterized by mucosa lined by squamous epithelium,
and according to the theory of field cancerization, oral SCC
(OSCC) is often accompanied by second primary malignan-
cies (SPMs) of the esophagus (esophageal SCC [ESCC]) or
hypopharynx (hypopharyngeal SCC [HSCC]).2–4 Common
risk factors for SCC in the head and neck region and
esophagus include male sex, alcohol, and tobacco use.5,6

Moreover, genetic defects resulting in the lack of the
enzyme acetaldehyde dehydrogenase 2 (ALDH2) are rec-
ognized as risk factors for SCC. The accumulation of acet-
aldehyde, which should be metabolized by ALDH2, has
carcinogenic effects in several organs, including the
esophagus and organs in the head and neck region,
including the oral cavity and hypopharynx.7,8

The prognosis of patients is often regulated by the
occurrence of SPMs.9 In particular, ESCC and HSCC
often require highly invasive treatment, including surgery
with reconstruction, chemotherapy, or radiotherapy. More-
over, these modalities often cause severe complications
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that result in critical conditions.10,11 Early detection at
lower stages generally results in a better prognosis and
necessitates less invasive treatment; thus, the patient’s
quality of life is maintained.10,12,13 However, an appropri-
ate screening system for esophageal cancer or head and
neck cancer has not been established.14 Recently, some
articles proposed that the concept of field cancerization
can be utilized for the estimation of SPMs in patients
with primary cancer.15–17 According to previous studies,
when a patient has ESCC or HSCC, there is a strong pos-
sibility of the presence of another SCC.18–21 In particular,
the incidences of ESCC, HSCC, and OSCC are strongly
interrelated; the presence of one is associated with an
increased risk of the other.22,23 Based on this theory, we
routinely screen patients with OSCC for the detection of
ESCC or HSCC using esophagogastroduodenoscopy
(EGD). The aim of the present study was to assess the
usefulness of modified EGD for the detection of ESCC or
HSCC in patients with OSCC and determine the associa-
tion between the subsite of the oral lesion and the occur-
rence of ESCC or HSCC.

MATERIALS AND METHODS
We retrospectively reviewed the medical records of 166

patients who were diagnosed with OSCC at Tokyo Medical and

Dental University (TMDU) Dental Hospital and referred to the

Department of Gastrointestinal Surgery at TMDU Medical Hos-

pital, where they underwent EGD for screening of the head and

neck region and upper gastrointestinal tract, between August

2009 and May 2015. The inclusion criteria for our study were

as follows: no other simultaneous cancers and no symptoms

associated with ESCC or HSCC. We could not obtain complete

data regarding habitual alcohol consumption and smoking for

all patients, so these data were excluded from our analysis.

Endoscopy was performed using the EG 530NW (Fuji Film,

Tokyo, Japan) endoscope inserted via the transnasal route with-

out sedation. For screening of the head and neck region, the

oral cavity was observed first, followed by examination of the

pharynx and larynx via the transnasal approach.24 The proce-

dure included the Valsalva maneuver, which involved inflation

of the cheek to open the hypopharyngeal region (Fig. 1),25,26

and the U-turn method with maximum upward angle of the

scope in the oropharyngeal region.27 The esophagus, stomach,

and duodenum were observed using routine assessment meth-

ods.28,29 In all cases, computed virtual chromoendoscopy for the

detection of esophageal lesions involved a sequential approach

involving Flexible Spectral Imaging Color Enhancement (FICE)

and Lugol staining, which has been previously reported in

detail.20,30

All suspicious lesions, including tumors, Lugol-voiding

lesions (LVLs) measuring>5 mm in diameter, and abnormal

lesions detected by FICE, in the esophagus and hypopharynx

were biopsied for histologically confirmed diagnosis. All

obtained specimens were histologically evaluated by experi-

enced pathologists, and cancerous lesions were classified accord-

ing to the 7th American Joint Committee on Cancer/Union for

International Cancer Control TNM staging system.31

All endoscopic data and pathological diagnoses were

recorded in an electronic database known as NEXUS (Fuji-Film

Co., Ltd). Based on these findings, we evaluated the frequency

of duplicate cancers in the esophagus or hypopharynx. In addi-

tion, we determined the odds ratios (ORs) for the occurrence of

ESCC or HSCC according to the subsite of the oral lesion.

All patients provided written informed consent. The study

protocol and the informed consent procedure were in accordance

with the tenets of the Helsinki Declaration and approved by the

Clinical Research Center of Tokyo Medical and Dental Univer-

sity Hospital (number, M2015-517).

Statistical Analysis
All tests were two-tailed, and the level of significance was

set at P<.05. All analyses were performed using EZR on R com-

mander, version 1.31 (Saitama Medical Center, Jichi Medical

University, Saitama, Japan).

ORs and 95% confidence intervals (CIs) for the occurrence

of ESCC or HSCC according to the subsite of the oral lesion

were determined and assessed using univariate modeling. All

tests were two-tailed, and a P-value of< .05 was considered sta-

tistically significant.

RESULTS

Frequency of ESCC and HSCC in OSCC Patients
The baseline characteristics of patients in the current

study are summarized in Table I. In total, 166 patients
with OSCC were assessed, including 91 with tongue SCC
(54.8%), 38 with gingival SCC (22.9%), 17 with floor of the
mouth SCC (10.2%), 13 with buccal SCC (7.8%), and two
with palatal SCC (1.2%). Five patients exhibited multiple
subsites of involvement: tongue and floor of the mouth in
three (1.8%), tongue and buccal mucosa in one (0.6%), and
tongue and gingiva in one (1.8%).

ESCC and HSCC were detected in 37 (22.3%) and
16 (9.6%) patients, respectively. All lesions in the esoph-
agus and hypopharynx were entirely SCCs.

Clinical Staging and Treatment of ESCC
and HSCC

According to the UICC/AJCC classification of 2009,
ESCC was classified as stage IA in 28 patients (75.7%),
stage IB in two patients (5.4%), stage IIB in one patient
(2.7%), stage IIIA in one patient (2.7%), stage IIIC in
two patients (5.4%), stage IV in one patient (2.7%), and
unidentified in two patients (5.4%). With regard to

Fig. 1. Representative endoscopy images of a healthy patient,
acquired using modified esophagogastroduodenoscopy based on
the Valsalva maneuver.
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treatment, 22 patients (59.5%) were treated by endo-
scopic resection, six (16.2%) with surgery, and nine
(24.3%) with chemoradiotherapy (Table II).

HSCC was classified as stage I in three patients
(18.8%), Stage II in eight patients (50.0%), Stage III in
two patients (12.5%), and Stage IVA in three patients
(18.8%). Eight patients (50.0%) were treated by endo-
scopic resection, four (25.0%) with chemoradiotherapy,
and two (12.5%) with chemotherapy; the remaining two
patients (12.5%) were untreated (Table III).

Occurrence of ESCC and HSCC According to
the Subsite of the Oral Lesion. Univariate analyses
revealed an increased risk of ESCC (OR, 3.44; 95% CI,

1.13–10.09; Table IV) and HSCC (OR, 4.09; 95% CI,
0.96–14.89; Table V) in patients with OSCC involving
the floor of the mouth.

DISCUSSION
In support of the theory of “field cancerization,” the

results of the present study showed that a large propor-
tion of patients with OSCC had another SCC lesion in
the esophagus or hypopharynx. In particular, OSCC
involving the floor of the mouth was more frequently
accompanied by duplicate cancers or SPMs of the esoph-
agus or hypopharynx compared with OSCC involving
other subsites, even though the floor of the mouth was a
less commonly involved subsite compared with the
tongue and gingiva. The factors influencing the high
rate of SPMs in patients with OSCC involving the floor
of the mouth remain unclear, and we do not have similar
findings from previous reports to substantiate our find-
ings. Nevertheless, this can serve as an important clue
during endoscopic screening for ESCC and HSCC in
patients with OSCC involving the floor of the mouth.

The rates of detected duplicate cancers in the pre-
sent study were higher than those obtained in previous

TABLE I.
Characteristics of Patients With Oral Squamous Cell Carcinoma

Included in the Present Study

Total N 5 166

Number Range as %

Sex (male) 121 (72.9)

Median age, years 68 (32-89)

Anatomical location of the tumor site

Tongue 91 (54.8)

Mandibular gingiva 38 (22.9)

Floor of the mouth 17 (10.2)

Buccal mucosa 13 (7.8)

Upper jaw 2 (1.2)

Tongue and floor of the mouth 3 (1.8)

Tongue and buccal mucosa 1 (0.6)

Tongue and mandibular gingiva 1 (0.6)

Frequency of duplicate cancers

ESCC 37 (22.3)

Hypopharyngeal SCC 16 (9.6)

Gastric cancer (Adenocarcinoma) 0 (0)

ESCC 5 esophageal squamous cell carcinoma; OSCC 5 oral cavity
squamous cell carcinoma.

TABLE II.
Clinical Staging and Treatment of Esophageal Squamous Cell
Carcinoma in Patients With Oral Squamous Cell Carcinoma

Total N 5 37 (%)

Clinical Stages

Stage IA 28 (75.7)

Stage IB 2 (5.4)

Stage IIB 1 (2.7)

Stage IIIA 1 (2.7)

Stage IIIC 2 (5.4)

Stage IV 1 (2.7)

Unknown 2 (5.4)

Treatment Methods

Endoscopic resection 22 (59.1)

Esophagectomy 6 (22.7)

Chemoradiotherapy 9 (18.2)

ESCC 5 esophageal squamous cell carcinoma; OSCC 5 oral cavity
squamous cell carcinoma.

TABLE III.
Clinical Staging and Treatment of Hypopharyngeal Squamous Cell

Carcinoma in Patients With Oral Squamous Cell Carcinoma

Total N 5 16 (%)

Clinical Stages

Stage I 3 (18.8)

Stage II 8 (50)

Stage III 2 (12.5)

Stage IVA 3 (18.8)

Treated Methods

Endoscopic resection 8 (50)

Chemoradiotherapy 4 (25)

Chemotherapy alone 2 (12.5)

Untreated 2 (12.5)

ESCC 5 esophageal squamous cell carcinoma; SCC 5 squamous cell
carcinoma.

TABLE IV.

Odds Ratios for the Occurrence of Esophageal Squamous Cell
Carcinoma According to the Subsite of Oral Squamous Cell

Carcinoma

ESCC

ESCC (%) OR (95% CI) P value

Anatomical subsites

Tongue N 5 96 21 (21.8) 0.94 0.42–2.13 .634

Mandibular gingiva N 5 39 5 (12.8) 0.43 0.12–0.26 .076

Floor of the mouth N 5 20 9 (45) 3.44 1.13–10.09 .013

Buccal mucosa N 5 14 3 (21.4) 0.94 0.16–3.86 .619

Upper jaw N 5 2 1 (50) 3.55 0.04–280.56 .397

CI 5 confidence intervals; ESCC 5 esophageal squamous cell carci-
noma; SCC 5 squamous cell carcinoma.
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similar studies.18–21 These high rates suggest that the
theory of “field cancerization” can be utilized for more
efficient screening and detection of ESCC and HSCC. To
the best of our knowledge, this is the first study where
ESCCs and HSCCs were diagnosed in such early stages
using modified EGD in patients with OSCC. Approxi-
mately 80% of the detected ESCCs were Stage I lesions,
while 70% of the detected HSCCs were Stage I or II
lesions. Furthermore, more than half the ESCC and
HSCC lesions were successfully treated by endoscopic
resection. Early-stage and smaller lesions are associated
with a more satisfactory prognosis and a lower risk of
metastasis.10,32 Superficial ESCC can be treated by local,
less-invasive treatment methods such as endoscopic
mucosal resection (EMR) or endoscopic submucosal dis-
section (ESD). Recently, endoscopy-assisted mucosal
resection of the pharynx or larynx, technically known as
endoscopic laryngo-pharyngeal surgery (ELPS),33 has
been proposed as a novel treatment for early-stage
HSCC. These minimally invasive modalities will be able
to replace conventional therapy, surgery, or chemoradio-
therapy, although the early detection of ESCC and
HSCC is an inevitable indication for their application.

The satisfactory outcomes in our study may have
resulted from the assessment using modified EGD at our
facility. We routinely adopt additional procedure in each
EGD; computed virtual chromoendoscopy with Lugol
staining involved a sequential approach using image-
enhanced endoscopy for ESCC, and Valsalva maneuver
and U-turn method for HSCC. Although these extra
steps require further techniques and extra time com-
pared with ordinary examinations, they should be par-
ticularly introduced for high-risk patients with SCCs,
such as those with a history of another SCC or habitual
factors. The lack of ALDH2 is also a significant risk fac-
tor for SCC, because it leads to the accumulation of acet-
aldehyde, which has been proven to be carcinogenic for
various organs. This genetic disorder is characterized by
symptoms such as flushing of the face, palpitations, and
nausea during alcohol consumption; this is collectively
known as the flushing phenomenon. The combined use
of a questionnaire regarding the flushing phenomenon

and precise EGD examinations will result in a higher
sensitivity for the detecting of SCC lesions.

The present study has some limitations. First,
although most patients with OSCC were referred for
EGD screening from the Department of Oral Surgery,
the referral rate was not 100%, and this bias could be
one reason for the better detection rates. Second, this
was a retrospective study with a small sample size.
Larger prospective studies are necessary to confirm the
genuine benefits of EGD screening for the early detec-
tion and treatment of SPMs in patients with OSCC,
such as an improvement in the long-term survival rates
and a decrease in the mortality rate.

CONCLUSION
In conclusion, our results suggest that the use of

modified EGD is useful for the screening and early
detection of ESCCs or HSCCs as SPMs in patients with
OSCC. In particular, patients with OSCC involving the
floor of the mouth are more likely to exhibit SPMs and
should be closely monitored. The early detection of
ESCC and HSCC will permit the use of minimally inva-
sive treatments such as EMR. However, this was a pre-
liminary study, and further prospective case–control
studies with larger sample sizes are necessary to impro-
vise this novel diagnostic strategy and establish it as
one of the standard procedures for the early detection of
ESCC and HSCC as SPMs in patients with OSCC.
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