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8  ABSTRACT

9 Background: Multiple primary early-stage esophageal cancer is not uncommon in patients with head and neck squamous cell
10 carcinoma, but simultaneous four foci after tongue cancer surgery is rarely reported.

1 Case Presentation: A 67-year-old male with a history of tongue base squamous cell carcinoma (pTINOMO) treated by radical

12 surgery in 2018 presented with dysphagia in 2024. Gastroscopy revealed four separate iodine-unstained areas in the esophagus.
13 All four lesions were completely resected by endoscopic submucosal dissection (ESD) in a single procedure. Pathology confirmed
14 three lesions as pT1a and one as pT1b (submucosal invasion, ~0.2 mm), all with negative margins. The patient received adjuvant
15 radiotherapy (50 Gy/25 fractions) for the pT1b lesion. At 1.5 years post-surgery, follow-up computed tomography, barium meal,
16 and serum squamous cell carcinoma antigen showed no recurrence or metastasis, although follow-up endoscopy had not yet

17 been performed.

18 Conclusion: This case suggests that head and neck cancer patients require regular esophageal screening after surgery. ESD can
19 achieve complete (R0) endoscopic resection for multiple synchronous early-stage esophageal cancers. Additional oncological

20 treatment should be considered for pT1b lesions.
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22 radiotherapy.
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33 Background radiotherapy for a pT1b lesion and remained without
34 Simultaneous multiple primary early-stage esophageal detected recurrence at 1.5 years of follow-up.

35 cancer in patients with head and neck squamous cell car-

36 cinoma has been increasingly recognized. The reported Case Report

37 incidence of multiple primary cancers in patients with A 67-year-old male patient presented to our hospital in
38 head and neck squamous cell carcinoma ranges from October 2024 with a chief complaint of dysphagia for 2
39 9.5% to 21.9%. The concept of “field cancerization,” first months. In 2018, the patient had undergone radical sur-
40 proposed by Slaughter et al. [1], suggests that the entire gery for left tongue base well-differentiated squamous cell
41 upper aerodigestive tract mucosa is exposed to long-term carcinoma (pT1NOMO) at the Cancer Hospital. The sur-
42 carcinogenic factors, leading to widespread genetic and gical procedure included left tongue base wide excision,
43 epigenetic alterations and predisposing to multicentric, left cervical lymph node dissection, and flap reconstruc-
44 independent carcinogenesis [2,3]. tion. Postoperative recovery was uneventful, and regular
45 However, cases of simultaneous four foci of early-stage follow-up until 2023 showed no evidence of recurrence
46 esophageal cancer after tongue cancer surgery, all treated or metastasis. The patient had a long history of smoking
47 by endoscopic submucosal dissection (ESD), are rarely (40 years, 20 cigarettes/day) and alcohol consumption (30
48 reported in the literature. Here, we present a rare case of a years, approximately 100 ml of white liquor/day). There
49 patient who developed four synchronous early-stage eso- was no family history of esophageal cancer or head and
50 phageal squamous cell carcinomas 6 years after radical neck tumors.

51 surgery for tongue cancer, all successfully treated by ESD Gastroscopy revealed four separate iodine-unstained
52 in a single procedure. The patient also received adjuvant areas in the esophagus (Figure 1), located at approximately
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Figure 1. lodine staining of the esophagus (four lesions). A: Lesion 1 (25-28 cm from incisors, left
posterior wall), approximately 3.0 x 2.0 cm, iodine-unstained area with clear margins and positive pink-
color sign; B: Lesion 2 (28-31 cm from incisors, anterior wall), approximately 3.0 x 2.8 cm, extensive
iodine-unstained area; C: Lesion 3 (32-35 cm from incisors, left lateral wall), approximately 2.5 x 2.5 cm,
large patchy iodine-unstained area; D: Lesion 4 (37-38 cm from incisors, left lateral wall), approximately
1.0 x 0.5 cm, irregular iodine-unstained area. The surrounding normal squamous epithelium appears
brown-black (iodine-positive). The lesions appear unstained or lightly stained due to intracellular
glycogen loss, with clear margins and positive pink-color sign, consistent with the endoscopic features of

early esophageal cancer.

25-28 cm (lesion 1, left posterior wall, approximately 3.0
x 2.0 cm), 28-31 cm (lesion 2, anterior wall, approxi-
mately 3.0 x 2.8 cm), 32-35 cm (lesion 3, left lateral wall,
approximately 2.5 x 2.5 cm), and 37-38 cm (lesion 4, left
lateral wall, approximately 1.0 x 0.5 cm) from the inci-
sors. Narrow-band imaging (NBI) with magnification
demonstrated irregular intraepithelial papillary capillary
loops (IPCL) in all four lesions, classified as type Bl
according to the Japan Esophageal Society classification,
with focal type B2 vessels observed in lesion 1 (Figure
2). Endoscopic ultrasound suggested that all lesions were
confined to the mucosal layer with intact submucosa and
no enlarged lymph nodes.

After obtaining informed consent, all four lesions were
resected by ESD in a single procedure. En bloc resection
was achieved for all lesions, with operative times of 40,
35, 30, and 20 minutes for lesions 1 through 4, respec-
tively. Intraoperative bleeding was minimal and was con-
trolled by electrocoagulation. No perforation or delayed
bleeding occurred.

Postoperative pathology (Figure 3, Table 1) confirmed
that all four lesions were moderately differentiated squa-
mous cell carcinoma. Three lesions (lesions 2, 3, and 4)

invaded the lamina propria mucosa (pT1a), and one lesion
(lesion 1) invaded the submucosa to a depth of approxi-
mately 0.2 mm (pT1b). According to the Japan Esophageal
Society classification, submucosal invasion of <200 pm is
classified as SM1 (T1b-SM1), and invasion >200 um is
classified as SM2/3. A depth of exactly 200 um is catego-
rized as SM1, as the boundary is defined at <200 um. All
resection margins were negative, and no lymphovascular
or perineural invasion was identified.

The patient was discharged on postoperative day 5
without feeding difficulties. Because lesion 1 was pTlb
(SM1), with an estimated lymph node metastasis risk of
10%-20% after ESD, additional oncological treatment
was recommended after multidisciplinary discussion. The
patient was considered for surgery, chemoradiotherapy,
and radiotherapy alone. Given the patient’s history of mul-
tiple primary cancers, the presence of four synchronous
lesions, and the relatively limited depth of submucosal
invasion (SM1), the multidisciplinary team considered
that the risk of residual nodal disease was relatively low
and that organ-preserving radiotherapy alone would be
appropriate. The patient also expressed a preference for
avoiding surgery. Therefore, adjuvant radiotherapy alone
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Figure 2. NBI with magnification (four lesions). A: Lesion 1 (25-28 cm, left posterior wall): IPCL
predominantly B1 type with focal B2 type vessels (vessel destruction, unlooping, and marked dilatation
with irregular morphology), suggesting possible superficial submucosal invasion; B: Lesion 2 (28-31

cm, anterior wall): IPCL predominantly B1 type with irregular, tortuous, and dilated vessels, with a clear
demarcation line; C: Lesion 3 (32-35 cm, left lateral wall): IPCL B1 type with irreqular vessels, with a clear
demarcation line; D: Lesion 4 (37-38 cm, left lateral wall): IPCL B1 type showing tortuous, dilated, and
uneven-caliber vessels, with a clear demarcation line. A clear demarcation line is visible in all four lesions.
According to the Japan Esophageal Society classification, B1 type vessels correspond to high-grade
intraepithelial neoplasia/carcinoma in situ (Tis/T1a), while B2 type vessels suggest possible superficial

submucosal invasion (T1b-SM1).

(50 Gy in 25 fractions) was delivered, starting 6 weeks
after ESD. The treatment was well tolerated, with only
mild radiation esophagitis managed symptomatically.

At 1.5 years post-surgery, follow-up chest computed
tomography (CT) showed no esophageal wall thicken-
ing or mediastinal lymphadenopathy. Esophageal barium
meal revealed good esophageal contraction with no filling
defects or strictures. Serum squamous cell carcinoma anti-
gen level was 1.23 ng/ml (reference range: 0.50-2.70 ng/
ml), which was within normal limits. However, follow-up
endoscopy with iodine staining was not performed at this
time point; therefore, the possibility of small local or
metachronous mucosal lesions cannot be excluded.

The patient remained generally well without dysphagia
or chest pain. At 1.8 years post-surgery, the patient was
diagnosed with active pulmonary tuberculosis compli-
cated by tuberculous pericarditis and is currently receiv-
ing anti-tuberculosis treatment with stable condition.
Gastroscopy with iodine staining is planned once the
tuberculosis is adequately controlled.

Discussion
Simultaneous multiple primary early-stage esophageal
cancer is not uncommon in clinical practice. The reported
incidence of multiple primary cancers in patients with
head and neck squamous cell carcinoma ranges from
9.5% to 21.9% [2,3]. However, cases with four simulta-
neous foci successfully treated by ESD remain rare in the
literature. Our case has several distinctive features: (1) the
patient developed four synchronous esophageal cancers 6
years after radical tongue cancer surgery, which strongly
supports the field cancerization theory [4,5]—the entire
upper gastrointestinal squamous epithelium, chronically
exposed to carcinogens, becomes a “cancerized field”
with independent carcinogenesis at different sites and
times; (2) all four lesions were early-stage squamous cell
carcinoma, with three pTla and one pTlb; and (3) all
lesions achieved complete (R0O) endoscopic resection by
ESD. For lesion 1, which showed pT1b (SM1) invasion,
additional radiotherapy was administered; no recurrence
was detected at 1.5 years of follow-up.

The field cancerization theory, first described by
Slaughter et al. [1], suggests that the squamous epithelium
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Figure 3. Postoperative pathology (hematoxylin-eosin staining, x40) (four lesions). A: Lesion 1 (HE, x40):
moderately differentiated squamous cell carcinoma, invading the submucosa to a depth of approximately
0.2 mm (200 um), pathological stage pT1b; B: Lesion 2 (HE, x40): moderately differentiated squamous
cell carcinoma, carcinoma in situ with focal superficial invasion into the lamina propria mucosa, negative
margins, pathological stage pT1a; C: Lesion 3 (HE, x40): moderately differentiated squamous cell
carcinoma, carcinoma in situ with focal superficial invasion into the lamina propria mucosa, negative
margins, pathological stage pT1a; D: Lesion 4 (HE, x40): moderately differentiated squamous cell
carcinoma, carcinoma in situ with focal invasion into the lamina propria mucosa, negative margins,
pathological stage pT1a. No lymphovascular or perineural invasion was identified in any of the four
lesions. Oral, anal, lateral, and basal margins were all negative. Lesions 2, 3, and 4 are pT1a; lesion 1 is

pT1b (invasion depth approximately 0.2 mm).

Table 1. Pathological characteristics of the four lesions after ESD.

LESION :-lg??l\-:l-llcl)\l'\chSORS) (Scl:inE) DEPTH OF INVASION | PT STAGE | DIFFERENTIATION | MARGINS
Lesion 1 | 25-28 cm, left posterior wall = 3.0 x 2.0 = Submucosa, ~0.2 mm pT1b Moderately Negative
Lesion 2 | 28-31 cm, anterior wall 3.0 x 2.8 | Lamina propria pTia Moderately Negative
Lesion 3 | 32-35 cm, left lateral wall 2.5x 2.5  Lamina propria pTia Moderately Negative
Lesion 4 | 37-38 cm, left lateral wall 1.0 x 0.5 ' Lamina propria pTia Moderately Negative

of the oral cavity, pharynx, and esophagus, under pro-
longed exposure to carcinogens such as tobacco and
alcohol, undergoes widespread genetic mutations and
epigenetic changes, resulting in multicentric, non-con-
tiguous carcinogenesis [6,7]. The presence of normal
mucosal intervals between the four lesions in our patient
further supports this theory. Therefore, regular esophageal
screening with iodine staining and NBI magnification is
strongly recommended for patients with a history of head
and neck squamous cell carcinoma. Although the optimal
surveillance interval remains to be established, annual
or biennial endoscopic examination appears reasonable
based on the available evidence [8].

ESD is currently the preferred treatment for early-stage
esophageal cancer, with en bloc and curative resection

rates exceeding 90%. For pT1la esophageal squamous cell
carcinoma, ESD is an absolute indication because the risk
of lymph node metastasis is extremely low (<2%) [9]. For
pT1b lesions, the risk of lymph node metastasis increases
significantly (10%-20%) and requires further stratifica-
tion by depth of invasion [10,11]. The Japan Esophageal
Society classification defines SM1 as submucosal invasion
<200 pm and SM2/3 as invasion >200 pm. Lesions with
SM1 invasion have a controversial benefit from additional
treatment after ESD, whereas SM2/3 lesions are gener-
ally recommended for additional surgery or chemoradi-
otherapy. In our case, the depth of invasion of lesion 1
was exactly 0.2 mm (200 um), which is classified as SM1
[12]. After multidisciplinary discussion, considering the
patient’s history of multiple primary cancers, the presence
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of four synchronous lesions, the relatively limited depth
of submucosal invasion (SM1), and the patient’s prefer-
ence for organ preservation, a more aggressive strategy
with additional radiotherapy was chosen.

Regarding adjuvant radiotherapy after ESD, there
is currently no consensus. Japanese studies comparing
prophylactic doses (40-41.4 Gy) with higher doses (50-
61.2 Gy) [13,14] have shown that in areas receiving >50
Gy, no lymph node recurrence was observed, whereas
the prophylactic-dose area still had a 5% recurrence rate
[15]. Our patient received 50 Gy/25 fractions. It should
be noted that this was adjuvant radiotherapy without con-
current chemotherapy, which is distinct from definitive
chemoradiotherapy. No recurrence was detected at the
1.5-year follow-up. However, given the single-patient
nature of this report and the relatively short follow-up,
these findings cannot establish the effectiveness of this
strategy, and further studies are needed.

It is worth noting that the field cancerization state of
the patient’s esophageal mucosa persists, and the remain-
ing esophagus remains at high risk. This underscores
the importance of regular endoscopic surveillance [16].
Although gastroscopy with iodine staining has not been
performed at 1.5 years post-surgery due to patient pref-
erence and subsequent active pulmonary tuberculosis,
combined follow-up with CT, barium meal, and serum
SCC showed no evidence of recurrence. However, these
investigations do not replace endoscopic assessment for
detecting small local or metachronous mucosal lesions.
Gastroscopy with iodine staining should be arranged as
soon as the patient’s tuberculosis is adequately controlled.

This case report has several limitations. First, it
describes a single patient, and the findings cannot be
generalized. Second, the follow-up period is relatively
short (1.5 years), and follow-up endoscopy had not been
performed at the time of the reported assessment. Third,
the role and optimal dose of additional radiotherapy after
ESD for pT1b (SM1) lesions cannot be established from
a single case.

Conclusion

This case suggests that patients with head and neck
squamous cell carcinoma should receive regular esopha-
geal screening after surgery. ESD can achieve complete
(RO) endoscopic resection for simultaneous multiple
foci of early-stage esophageal cancer. For pT1b (SM1)
lesions, additional oncological treatment should be con-
sidered, although the optimal strategy requires further
investigation.

What is new?

This case reports a rare instance of simultaneous four foci of
early-stage esophageal cancer occurring 6 years after radi-
cal tongue cancer surgery. All four lesions were successfully

resected in a single ESD procedure. One lesion had pTlb
stage (submucosal invasion of 0.2 mm), representing a clin-
ical decision-making boundary. The patient received adju-
vant radiotherapy and remained disease-free at 1.5 years
of follow-up. This case highlights the importance of lifelong
esophageal surveillance in head and neck cancer patients
and provides clinical evidence for adjuvant radiotherapy in
pT1b lesions.

List of Abbreviations

CcT Computed tomography

ESD Endoscopic submucosal dissection;
IPCL Intraepithelial papillary capillary loops;
NBI Narrow-band imaging;

SCC Squamous cell carcinoma antigen;
SM1 Submucosal invasion €200 um
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Patient (gender, age)

Male, 67 years old

Final diagnosis

Multiple primary early-stage esophageal squamous cell carcinoma (three pT1la, one pT1b)

Symptoms

Dysphagia for 2 months

Medications

None

Clinical procedure

Endoscopic submucosal dissection (ESD) followed by adjuvant radiotherapy (50 Gy/25 fractions)

Specialty

Gastroenterology/Endoscopy
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