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Endoscopic screening of the upper gastrointestinal tract for
second primary tumors in patients with head and neck cancer
in a Western country

GRAPHICAL ABSTRACT

Endoscopic screening for second primary tumors in patients with
head and neck cancer in a Western country

Upper Gl endoscopic screening (n = 250) 11 esophageal SPTs in 10 patients (5.0%) detected

No SPTs in screened patients detected on imaging

before endoscopic screening

90% early stage 80% treated with
endoscopic resection

202 patients with head and neck squamous cell carcinoma

Gl, gastrointestinal; SPT, second primary tumeor. EﬂdOSCDPy
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ABSTRACT

Background Patients with head and neck squamous cell
carcinoma (HNSCC) can develop second primary tumors
(SPTs) in the esophagus. Endoscopic screening could lead
to detection of SPTs at early stages and improve survival.

Methods We performed a prospective endoscopic screen-
ing study in patients with curably treated HNSCC diagnosed
between January 2017-July 2021 in a Western country.
Screening was performed synchronously (<6 months) or
metachronously (26 months) after HNSCC diagnosis. Rou-
tine imaging for HNSCC consisted of flexible transnasal
endoscopy with positron emission tomography/computed
tomography or magnetic resonance imaging, depending
on primary HNSCC location. The primary outcome was

prevalence of SPTs, defined as presence of esophageal high
grade dysplasia or squamous cell carcinoma.

Results 202 patients (mean age 65 years, 80.7% male)
underwent 250 screening endoscopies. HNSCC was located
in the oropharynx (31.9%), hypopharynx (26.9%), larynx
(22.2%), and oral cavity (18.5%). Endoscopic screening
was performed within 6 months (34.0%), 6 months to 1
year (8.0%), 1-2 years (33.6 %), and 2-5 years (24.4 %) after
HNSCC diagnosis. We detected 11 SPTs in 10 patients (5.0%,
95%Cl 2.4%-8.9%) during synchronous (6/85) and meta-
chronous (5/165) screening. Most patients had early stage
SPTs (90%) and were treated with curative intent with
endoscopic resection (80%). No SPTs in screened patients
were detected with routine imaging for HNSCC before
endoscopic screening.

Conclusion In 5% of patients with HNSCC, an SPT was de-
tected with endoscopic screening. Endoscopic screening
should be considered in selected HNSCC patients to detect
early stage SPTs, based on highest SPT risk and life expec-
tancy according to HNSCC and comorbidities.

Introduction

In Western countries, approximately 11% of patients with head
and neck squamous cell carcinoma (HNSCC) develop a second
primary tumor (SPT) [1]. These SPTs are often located in the up-
per aerodigestive tract, which consists of the head and neck re-
gion, lungs, and esophagus [1]. In particular, esophageal SPTs
frequently remain undetected until reaching advanced stages
and are therefore associated with decreased survival rates [2].
Endoscopic screening of the upper gastrointestinal (Gl) tract
allows for timely detection of SPTs at early and curable stages
[3,4]. Early stage SPTs can be treated with minimally invasive
endoscopic resection, potentially improving the survival of
patients with HNSCC [5]. Consequently, endoscopic screening
in patients with HNSCC is routinely implemented in countries
with a high incidence of esophageal and gastric cancer, such as
China and Japan [6-8]. In Asian countries, several screening
studies in patients with HNSCC have been conducted, reporting
a prevalence of 3%-41% esophageal SPTs [7,9-12].
Conversely, in Western countries, the incidence of esopha-
geal squamous cell carcinoma is relatively low (age-standard-
ized incidence rate of <3.5 per 100 000) compared with Asia
[8]. Thus, the results from Asian studies in patients with HNSCC
should not be generalized, and so far, most Western countries
have not implemented routine screening for SPTs in the upper
Gl tract [13, 14]. Data from screening studies originating from
Western countries are scarce and consist mainly of studies with
small numbers of patients with HNSCC. These published studies
report the detection of esophageal SPT in up to 10 % of patients
with HNSCC [3,15-17]. Risk factors for the development of
SPTs in patients with HNSCC include human papillomavirus-
negative tumors located at the oropharynx or hypopharynx,
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and patients with excessive alcohol consumption and tobacco
use [2,18].

The detection of SPTs can be divided into synchronous
(within 6 months) and metachronous (after more than 6
months), according to the time interval between HNSCC diag-
nosis and endoscopic screening. In 2019, our group started a
prospective screening program for synchronous SPTs in the up-
per Gl tract in patients with HNSCC [3]. The current study is an
extension of the aforementioned study, presenting the results
of both synchronous and metachronous endoscopic screening
in a selected group of patients with HNSCC in a Western coun-
try.

Methods
Study design and patients

We performed a prospective endoscopic screening study of
patients who were diagnosed with HNSCC between January
2017 and July 2021 in a tertiary referral center in the Nether-
lands. Patients with HNSCC with an increased risk of SPTs, based
on previously published studies [4], were eligible for endo-
scopic screening. This consisted of patients with HNSCC loca-
ted in the oropharynx, hypopharynx, and other subsites, com-
bined with alcohol abuse (=14 units per week for males and
>7 units per week for females) [3,19]. The eligibility criteria
and results of patients included in the synchronous screening
program have been described in detail previously [3]. Exclusion
criteria were 1) cancer at an incurable stage, 2) upper Gl cancer
detected before endoscopic screening, 3) severe comorbid-
ities, preventing patients from undergoing endoscopic screen-
ing, and 4) follow-up performed in other hospitals. Patients
with human papillomavirus-associated oropharyngeal carcino-
ma were also excluded, as these patients often present without
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common risk factors for SPTs, such as smoking and alcohol use,
and are known to have a lower risk profile for SPTs [20]. High
risk human papillomavirus testing was performed in patients
with oropharyngeal carcinoma with immunohistochemistry for
a surrogate p16 marker [21].

HNSCC staging and follow-up

Allincluded patients received routine staging and follow-up for
HNSCC, according to current Dutch guidelines [21]. In the
Netherlands, care for all patients with HNSCC is centralized in
14 expert centers, which perform the diagnostic work-up and
discuss treatment options in multidisciplinary meetings. The
diagnostic work-up of HNSCC includes a panendoscopy (i.e.
flexible transnasal endoscopy examining the oral cavity, naso-
pharynx, hypopharynx, oropharynx, and larynx) and computed
tomography (CT) scan or magnetic resonance imaging (MRI)
scan, depending on HNSCC location. Patients with an increased
risk of distant metastasis (i. e. patients with low jugular, bilater-
al or N3 lymph node metastasis) receive a positron emission to-
mography/CT (PET/CT) scan. Routine follow-up visits after
HNSCC treatment include physical examination and pandendo-
scopy. The aim of follow-up for HNSCC is early detection of dis-
ease recurrence and SPTs in the head and neck region. In cases
of suspected HNSCC recurrence or SPTs, staging and treatment
is performed within daily clinical practice.

Endoscopic screening

Endoscopic screening was performed with high definition en-
doscopes by expert endoscopists (A.D.K., M.C.W.S., P.J.F.d|, S.
N., and W.dG.), who each had more than 5 years’ experience
in the detection of neoplasia in the upper Gl tract. All endos-
copists participated in a dedicated upper Gl screening program
and had extensive experience in the detection of premalignant
lesions in the upper Gl tract. Endoscopic screening was per-
formed with high definition white-light endoscopy (WLE), opti-
cal chromoendoscopy (narrow-band imaging [NBI]), and Lu-
gol’s staining. First, the mucosae of the stomach, duodenum,
and esophagus were carefully inspected with WLE. Second, the
esophageal and gastric mucosae were inspected again with
NBI. After switching back to WLE, 10-30 mL of Lugol’s staining
(1.2% iodine solution) was applied to the esophageal mucosa
with a spray catheter or syringe. Visible lesions were classified
according to the Paris and intrapapillary capillary loop classifi-
cations, and assessed for endoscopic resectability [22]. No rou-
tine target biopsies were taken of SPTs amenable to endoscopic
resection and no random biopsies of the esophagus were taken.
In cases of suspected SPT that could not be treated with endo-
scopic resection, targeted biopsies were taken. Adverse events
that occurred as a result of endoscopic screening were record-
ed.

Timing of endoscopic screening

Allincluded patients received at least one screening endoscopy.
The study cohort consisted of three screening groups: synchro-
nous screening only, synchronous with subsequent metachro-
nous screening, and metachronous screening only. First, syn-
chronous screening was performed in included patients diag-
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nosed with HNSCC between February 2019 and February 2020
[3]. Second, among patients that had at least 1 year of follow-
up for HNSCC and fulfilled the eligibility criteria, we performed
a follow-up screening endoscopy (i. e. metachronous screening
1 year after synchronous screening). Third, it was decided to
include eligible patients diagnosed between January 2017 and
February 2019, and between February 2020 and July 2021 to
increase patient inclusion in the metachronous screening co-
hort. These patients were approached for metachronous
screening 1-5 years after HNSCC diagnosis (i.e. metachronous
screening alone).

Second primary tumors

SPTs were defined as the presence of esophageal high grade
dysplasia (HGD) or esophageal squamous cell carcinoma. The
detection of squamous low grade dysplasia (LGD), a precursor
lesion of esophageal squamous cell carcinoma, was also moni-
tored. All cases of LGD were reviewed by an expert team of
three experienced upper Gl pathologists until consensus re-
garding the grade of dysplasia was reached. Lesions larger
than 5mm detected during endoscopic screening with WLE,
NBI, and/or Lugol’s staining, were considered suspicious for
SPT or LGD. In cases of confirmed SPT, treatment was discussed
in a multidisciplinary tumor board meeting with the gastroen-
terologist, Gl surgeon, head and neck surgeon, radiologist,
and oncologist. Treatment options for SPTs included endo-
scopic mucosal resection (EMR) or endoscopic submucosal dis-
section (ESD), surgery, and chemoradiotherapy. Other findings,
including Gl tract cancers such as esophageal adenocarcinoma
and gastric cancer, Barrett’s esophagus, reflux esophagitis (ac-
cording to the Los Angeles classification), and gastritis, were
treated as per standard clinical care.

Study end points

The primary end point was the prevalence of SPTs detected dur-
ing endoscopic screening of the upper Gl tract. Secondary end
points were 1) histology and tumor stage of SPTs, 2) time to de-
tection, treatment, and outcomes of patients with HNSCC and
SPTs, and 3) proportion of SPTs detected during a follow-up
endoscopy after 1 year. Additionally, we also report on the pro-
portion, histology, and stage of SPTs diagnosed on imaging for
HNSCC or in symptomatic patients.

Statistics and ethics

Descriptive statistics are presented as mean with SD, median
with interquartile range (IQR), and count with percentage, ac-
cording to the nature of the data. The detection rates of SPTs
were reported with 95 %Cls, and follow-up data were obtained
to December 2022. Statistical analysis was performed using IBM
SPSS for Windows version 28 (IBM Corp., Armonk, New York,
USA). Informed consent was obtained from all included
patients. The study protocol conformed to the ethical guide-
lines of the 1975 Declaration of Helsinki. The study was regis-
tered in the Netherlands Trial Register (NL7299) and approved
by the Medical Ethical Review Committee of the Erasmus Medi-
cal Center, Rotterdam, the Netherlands (MEC-2018-1243).
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Results
Patients

A total of 518 eligible patients were diagnosed with HNSCC be-
tween January 2017 and July 2021 (» Fig.1; see also Fig.1s in
the online-only Supplementary material). Of these patients,
222 patients were excluded because of cancer at an incurable
stage (n=133), severe comorbidities (n=43), treatment and
follow-up in other hospitals (n=24), a history of esophageal
cancer before HNSCC diagnosis (n=12), and detection of an
SPT before endoscopic screening could be performed (n=10).
In total, 296 patients with HNSCC were approached for inclu-
sion, of whom 202 (68.2%) were included and underwent suc-
cessful endoscopic screening. Most patients included were
male (80.7%) and the median patient age was 65 years (IQR
59-69 years) (» Table 1, Table 15s). The majority of the patients
consumed alcohol (78.2 %) and were current (43.6 %) or former
(51.0%) tobacco smokers. The HNSCC of included patients was
located in the oropharynx (31.9%), hypopharynx (26.9%), lar-
ynx (22.2 %), and oral cavity (18.5%).

518 eligible patients with HNSCC treated with
curative intent!
January 2017 - July 2021

222 patients excluded

131 cancer at an incurable stage

43 severe comorbodities

24 follow-up in other hospitals

12 esophageal cancer prior to HNSCC

7 SPT detection on HNSCC imaging

3 SPT detection in symptomatic patients
2 detection of other upper Gl cancer

296 patients approached for endoscopic screening

94 patients excluded

85 patient wish

7 HPV positive after endoscopy
2 endoscopy not successful?

202 patients with HNSCC included

37 synchronous screening only

48 synchronous + metachronous screening
117 metachronous screening only

» Fig.1 Flowchart of patient inclusion. 'Patients diagnosed with
head and neck squamous cell carcinoma between February 2019
and February 2020 were approached for synchronous and meta-
chronous screening, if fulfilling the eligibility criteria. 2Endoscopy
not successful, due to neopharyngeal stricture (n=1) and need for
sedation (n=1). HNSCC, head and neck squamous cell carcinoma;
Gl, gastrointestinal; HPV, human papillomavirus; SPT, second pri-
mary tumor.

» Table1 Baseline and head and neck characteristics in the included

patients.

Patient characteristics
Demographics

Male sex, n (%)

Age, median (IQR), years
ASA classification 2111, n (%)
Alcohol consumption

= Yes,n (%)

= Units per week, median (IQR)

= No, n (%)

= Alcohol usein the past, n

= Units per week, median (IQR)

Tobacco use

= Current, n (%)

= Pack years, median (IQR)
= Former, n (%)

= Pack years, median (IQR)
= Never, n (%)
HNSCC characteristics
HNSCC location’, n (%)
= Nasopharynx

= Hypopharynx

= Oropharynx

= Oral cavity

= Larynx
Tstage', n (%)

= Tis

= T1

= T2

= T3

. T4

N stage’, n (%)

= NO

= N1

= N2

= N2a

= N2b

= N2c

= N3b

MO stage, n (%)

n=202

163 (80.7)
65 (59-69)

44(21.8)

158(78.2)
21(14-28)
44(21.8)
29

38(20-70)

88 (43.6)
40 (30-55)
103 (51.0)
40 (20-50)
11(5.4)

n=216

18(8.3)

46 (21.3)
70 (32.4)
46 (21.3)

36(16.7)

130(60.2)
27 (12.5)
4(1.9)
5(2.3)
31(14.4)
13(6.0)
6(2.8)
202 (100)
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> Table1 (Continuation)

Patient characteristics n=202
HNSCC treatment, n (%)

= Chemotherapy and/or radiotherapy 131 (64.9)
= Surgery 33(16.3)
= Surgery+radiotherapy 17 (8.4)
= Surgery+chemoradiotherapy 2(1.0)

= laser 17 (8.4)
= No treatment 2(1.0)

IQR, interquartile range; ASA, American Society of Anesthesiologists;

HNSCC, head and neck squamous cell carcinoma.

! Calculated for the total number of head and neck squamous cell carcinoma
(n=216), excluding recurrences.

Endoscopic screening

We performed 250 screening endoscopies of the upper Gl tract
in 202 patients with HNSCC. First endoscopic screening was
performed in all patients and 48 patients underwent follow-up
endoscopic screening after 1 year (Fig.2s). In 85 patients, we
performed synchronous screening (34.0% of all screening
endoscopies) with a median time between HNSCC diagnosis
and screening of 9 days (IQR 6-20 days). Of the synchronously
screened patients, 52 (61.2%) underwent a follow-up endos-
copy after 1 year. Indications for the follow-up endoscopy
were screening (n=48) and surveillance after treatment of a
synchronous SPT (n=4). The remaining patients (38.8 %) could
not be included in metachronous screening, as these patients
were no longer eligible (83.9%) or did not wish to undergo
follow-up screening (16.1%) (Fig.1s). Subsequently, we per-
formed metachronous screening only in 117 patients. In total,
metachronous screening endoscopies (n=165) were per-
formed 6 months to 1 year (n=20; 8.0% of all screening endos-
copies), 1-2 years (n=84; 33.6 %), and 2-5 years (n=61; 24.4 %)
after HNSCC diagnosis. No adverse events occurred as a result
of endoscopic screening.

SPTs detected with endoscopic screening

A total of 11 esophageal SPTs were detected in 10 /202 patients
(5.0%, 95%Cl 2.4%-8.9%) during 250 screening endoscopies
(» Table 2, patients 1-10). The SPTs had a median size of
20mm (IQR 15-30mm). First endoscopic screening detected
10 SPTs in 9 patients during 202 screening endoscopies (4.5%).
Follow-up endoscopic screening resulted in the detection of 1
SPT during 48 screening endoscopies (2.1%). During synchro-
nous screening (n=85), SPTs were detected in six patients
(7.1%). One of the synchronous SPTs was identified during pa-
thology re-assessment of LGD, which was performed by three
expert pathologists 1 year after endoscopic resection, reveal-
ing HGD (patient 2). During metachronous screening (n=165),
five SPTs were detected in four patients (2.4%). Metachronous
screening performed 1 year after synchronous screening resul-
ted in the detection of one SPT (1/48; 2.1%), while metachro-
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nous screening alone led to the detection of four SPTs in three
patients (3/117; 2.6 %). None of the SPTs detected during endo-
scopic screening (0/11) were detected during the diagnostic
work-up (including MRI or PET/CT scan) or routine follow-up
for HNSCC prior to endoscopic screening.

Increased detection of early stage SPTs
with endoscopic screening

Of the 10 patients with an SPT, 90.0% were diagnosed with an
early stage SPT (» Table 2, patients 1-9). The SPTs in patients
1-8 were treated with endoscopic resection (EMR n=4, ESD n
=4) with curative intent (» Table 2, » Fig. 2). Histopathological
assessment of the resection specimen showed HGD (n=4), and
pTla(n=3),and pT1b (n=1) cancer. In two patients, the radio-
therapy field for HNSCC was extended to include a synchronous
esophageal SPT because of the presence of lymphovascular in-
vasion in the endoscopic resection specimen (patient 5) and for
a T2 SPT (patient 9). One patient without clinical signs of dys-
phagia or odynophagia was diagnosed with both a T4 and T2
SPT during endoscopic screening (patient 10). Besides the de-
tection of SPTs, LGD was detected in two patients (1.0%) and
treated with EMR in one patient. The second patient died due
to HNSCC before endoscopic resection was performed.

Other relevant Gl findings detected
with endoscopic screening

During endoscopic screening, one patient was diagnosed with
an esophageal adenocarcinoma and one patient was diagnosed
with gastric cancer. Both patients could be treated curatively
with endoscopic resection (EMR n=1, ESD n=1), and histo-
pathological assessment revealed Tl1a cancer (n=2). Both
patients received endoscopic follow-up without recurrence.
The patient diagnosed with esophageal adenocarcinoma was
also treated with radiofrequency ablation. Other findings
included the presence of gastroesophageal reflux disease
(13.4%; grade Ain 5.0%, grade B in 5.9%, grade Cin 1.0%, and
grade D 0.5%), Barrett’s esophagus (10.4 %), and gastric intes-
tinal metaplasia or confirmed Helicobacter pylori infection
(5.4%).

Endoscopic detection techniques

Confirmed SPTs in the esophagus were detected with WLE (9/
11), NBI (10/11), and Lugol’s staining (6/7) (» Table3). No Lu-
gol’s staining was used in the assessment of four SPTs, as it was
deemed not to have additional diagnostic value in the SPT diag-
nosis. 10/11 SPTs were detected with WLE combined with NBI.
The additional value of Lugol’s staining after WLE and NBI in ex-
pert hands was the detection of HGD in one patient and LGD in
one patient. The positive predictive value was the highest for
NBI (57.9%) and lowest for Lugol’s staining (15.7 %). The false-
positive detection rate of Lugol’s staining was 84.3%. Fig.3s
depicts different Lugol voiding lesions detected during endo-
scopic screening, with corresponding grades of dysplasia con-
firmed during pathological assessment.
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» Fig.2 Endoscopic screening of the esophagus. Endoscopic images with white-light endoscopy (a,d,g.j-I), optical chromoendoscopy (b,e,h),
and Lugol’s staining (c,f). a-c Endoscopic screening of the esophagus without abnormalities. d-f Early esophageal squamous cell carcinoma
detected during endoscopic screening (patient 5). Endoscopic mucosal resection confirmed a pT1a esophageal squamous cell carcinoma.

g-i Squamous high grade dysplasia, which could be removed with endoscopic mucosal resection (j-I) (patient 1).

SPTs detected on HNSCC imaging
and in symptomatic patients

Among patients eligible for metachronous screening only (n=
389, Fig.1s), 10 patients with HNSCC had already been diag-
nosed with an esophageal SPT before these patients could be
approached for endoscopic screening (Table2s, patients 11-
20). These SPTs were detected during the HNSCC diagnostic
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work-up (n=6) and follow-up (n=1), and in patients with symp-
toms of dysphagia and odynophagia (n=3). Unlike the SPTs in
screened patients with HNSCC, SPTs among those not screened
were detected more often at advanced stages (50.0%) (» Fig.
3) and no SPTs could be treated with endoscopic resection.
Esophageal SPT-related deaths occurred in 6/10 patients, all
within 12 months after SPT diagnosis.
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> Table3 Detection of second primary tumors and low grade dysplasia in the upper gastrointestinal tract with different endoscopic screening tech-

niques.
WLE

Total screening endoscopies n 250

18 lesions during 15 (6.0 %)
endoscopies

Total suspected lesions n (%)

Pathology of suspected lesions, n/N3

= ESCC 717
= HGD 2/4
= LGD 1/2
= No dysplasia 8
= No pathology 0

Positive predictive value, n/N (%)
= For the detection of an SPT 9/18(50.0)
= For the detection of an SPT/LGD 10/18(55.6)

False positives 8/18 (44.4)

NBI Lugol’s staining
2497 2382

19 lesions during 16 (6.4 %)
endoscopies

52 lesions during 38 (16.0 %)
endoscopies

77 2/32
3/4 4[4
1/2 2/2
8 43
0 1

10/19 (52.6) 6/51 (11.8)*

11/19(57.9) 8/51(15.7)

8/19 (42.1) 43/51(84.3)*

WLE, white-light endoscopy; NBI, narrow-band imaging; ESCC, esophageal squamous cell carcinoma; HGD, high grade dysplasia; LGD, low grade dysplasia; SPT,

second primary tumor.
T No NBI was used during one endoscopy owing to patient discomfort.

2 No Lugol’s staining was used during 12 endoscopies because it had no additional diagnostic value for the assessment of SPTs, patient discomfort, or allergy.
3 Number of SPTs detected with endoscopic screening technique/total number of SPTs detected in the included patients.
4 Calculated for the total number of lesions with pathological confirmation (n=51). Patients with nonsquamous lesions, including esophageal adenocarcinoma or

gastric cancer, are not shown (n=2).

100 M 14
I - 3

%0 v
. T1
2 HGD
g 60
(s}
o
(o]
S 40

20

0

SPTs detected during
endoscopic screening
n=10

SPTs on HNSCC imaging or
in Symptomatic patients
n=10

» Fig.3 Tumor stage of second primary tumors (SPTs) of eligible
patients with head and neck squamous cell carcinoma. For one pa-
tient with two SPTs detected during endoscopic screening (patient
10), only the most advanced SPT was shown. The tumors stage of
one patient (patient 20) was unknown. HGD, high grade dysplasia ;
HNSCC, head and neck squamous cell carcinoma

Discussion

Endoscopic screening in patients with HNSCC holds the poten-
tial to detect SPTs in the esophagus at early stages. Currently,
no routine screening for SPTs in patients with HNSCC has been
implemented in most Western countries, and the yield and
benefit of endoscopic screening are yet to be determined [13,
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21]. We conducted a prospective endoscopic screening study
and detected SPTs in 5% of 202 patients with HNSCC in the
Netherlands. Most SPTs were detected at an early stage and
could be treated curatively with endoscopic resection.

Our SPT prevalence of 5% is in line with previous endoscopic
screening studies originating from European countries, report-
ing a prevalence ranging from 3% to 10% SPTs in patients with
HNSCC [15-17]. We also reported on other Gl tract cancers de-
tected during endoscopic screening. Although risk profiles of
different types of cancer in the upper Gl tract differ strongly,
we believe that these cancers should also be reported in Wes-
tern screening studies for SPTs. The incidence of esophageal
adenocarcinomas is rising in Western countries [8], and early
detection of upper Gl tract cancers potentially has substantial
positive consequences with regard to prognosis and survival of
patients with HNSCC.

Screening in patients with HNSCC should focus on the detec-
tion of SPTs at early stages, as timely detection of SPTs may
improve the survival rates of these patients. Previous literature
assessing the use of PET/CT as the screening modality for de-
tection of SPTs reported a limited sensitivity of up to 38%, par-
ticularly for the detection of early stage esophageal cancers
[13,23,24]. This is in line with our study, as none of the SPTs
detected on routine cross-sectional imaging for HNSCC were
detected at early stages or could be treated with endoscopic re-
section. In contrast, 80% of the patients with SPTs detected
during endoscopic screening could be treated with endoscopic
resection.
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The frequency and timing are key aspects of endoscopic
screening in patients with HNSCC. Based on current data, one-
time endoscopic screening may be preferable over repeat
endoscopic screening, as follow-up endoscopic screening in
synchronously screened patients had a relatively limited SPT
yield of 2%. The timing of one-time endoscopic screening
should be further investigated, as synchronous endoscopic
screening performed as part of the HNSCC diagnostic work-up
has the potential to discover asymptomatic SPTs at the earliest
stage possible. In the current study, however, 22 % of synchro-
nously screened patients developed metastatic HNSCC within 1
year after diagnosis and therefore did not benefit from synchro-
nous screening. An advantage of metachronous screening is
that a smaller selection of HNSCC patients with a favorable
prognosis from HNSCC remain. Screening a smaller selection
of HNSCC survivors is likely to be more cost effective than
screening the entire HNSCC population and these patients
probably have more benefit from early detection of SPTs.
Therefore, a key aspect of the timing of screening is HNSCC-
related survival rates, which depend on HNSCC staging and
subsite. The 2-year survival rates vary between 62 % for hypo-
pharyngeal and oropharyngeal cancer, to 81% for laryngeal
cancer [25]. Based on previous literature and current data, we
hypothesize that the optimal timing of screening might poten-
tially be 1-2 years after HNSCC diagnosis, whereas potentially
synchronous SPTs are still discovered at curable stages.

In the current study, systematic endoscopic screening was
performed with WLE, NBI, and Lugol’s staining. In expert hands
using high definition endoscopes, Lugol’s staining often resul-
ted in additional biopsies and endoscopic resections, while the
detection of additional SPTs was limited. These results are in
line with the 2022 update of the European Society of Gastroin-
testinal Endoscopy, which recommends the use of high defini-
tion endoscopy with WLE and NBI to screen for esophageal neo-
plasia [26].

Although this was a large endoscopic screening study in
patients with HNSCC in a Western country, some limitations
need to be addressed. This was a single-center study including
a selection of patients with HNSCC with presumed highest risk
of SPTs based on previous Asian studies. This may limit the gen-
eralizability to all patients with HNSCC in daily clinical practice.
In the Netherlands, care for patients with HNSCC is centralized
in 14 expert centers with uniform staging and treatment. We
therefore expect that our results also apply to patients in other
Western expert HNSCC centers with experienced endoscopists.
However, awareness and perspectives regarding endoscopic
screening for SPTs may differ between specialists [27].

The timing of endoscopic screening differed between in-
cluded patients. Further studies should investigate individual
risk-benefit profiles of all patients with HNSCC in Western
countries. The ideal setting would be the combination of a na-
tionwide endoscopic screening and the development of a risk
prediction model, both including all patients treated curatively
for HNSCC. Based on current guidelines, endoscopic screening
should be performed with WLE and NBI. Lugol’s staining may
potentially be used based on endoscopists’ preference.
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In conclusion, endoscopic screening resulted in the detec-
tion of an esophageal SPT in 5% of patients with HNSCC. Most
SPTs were detected at an early stage and could be treated with
curative intent. Therefore, endoscopic screening for SPTs
should be considered in selected patients with HNSCC. This se-
lection should include patients with highest risk for SPTs (e.g.
alcohol and tobacco consumption, hypopharyngeal and human
papillomavirus-negative oropharyngeal carcinomas) with an
acceptable life expectancy according to HNSCC prognosis and
comorbidities. Metachronous one-time screening after curative
treatment and adequate follow-up time seems preferable for
patients with HNSCC in Western countries. Based on our data,
combined with selection of patients with favorable survival pro-
spects, we suggest a timing of between 12 and 24 months after
HNSCC diagnosis.
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