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common for these types of cancer, such as exces‑
sive alcohol intake and smoking.1 Depending on 
the geographic region and the primary location 
of HNSCC, the risk of developing ESCC rang‑
es from 3.2% to 14.9%,2-4 with a significantly 

INTROduCTION Patients with head and neck 
squamous cell cancer (HNSCC) are at an in‑
creased risk of developing synchronous and 
metachronous esophageal squamous cell carci‑
noma (ESCC) given the exposure to risk factors 
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INTROduCTION To date, there has been no established optimal method for endoscopic detection of 
esophageal squamous cell neoplasia in high ‑risk individuals.
ObjECTIvEs We aimed to compare the performance of narrow ‑band imaging (NBI) and Lugol chromo‑
endoscopy in screening for esophageal neoplasia among patients with a history of treatment for head 
and neck squamous cell cancer (HNSCC).
PATIENTs ANd mEThOds We randomly assigned 300 patients who had completed curative treatment for 
HNSCC at least 1 year prior to the inclusion to undergo either NBI or Lugol endoscopy (2:1 ratio). Follow‑
ing white ‑light examination of the esophagus, the assigned imaging study was performed, and biopsies 
were taken from any suspicious lesions identified using NBI or Lugol chromoendoscopy. The primary end 
point was positive predictive value (PPV) of the biopsied lesion for a diagnosis of esophageal neoplasia 
(high ‑grade intraepithelial neoplasia [HG ‑IEN] or invasive esophageal squamous cell carcinoma [ESCC]). 
The secondary end points included the number of biopsied lesions, duration of esophagus examination, 
and endoscopy tolerance.
REsuLTs In 294 patients included in the final analysis (NBI, n = 204; Lugol chromoendoscopy, n = 90), 
we diagnosed 3 ESCCs (1.02%) and 2 HG ‑IENs (0.68%). The PPV of NBI and Lugol chromoendoscopy in 
per ‑lesion analysis was 7.69% (95% CI, 0.94%–25.1%) and 8.11% (95% CI, 1.7%–21.9%), respectively 
(P >0.99). NBI outperformed Lugol chromoendoscopy in terms of the rate of patients requiring biopsy 
(12.75% vs 41.11%; P = 0.003), duration of esophagus examination (3.5 min vs 5.15 min; P <0.001), 
and endoscopy tolerance assessed on the visual analog scale (25 mm vs 36.5 mm; P = 0.002).
CONCLusIONs With a PPV comparable to that of Lugol chromoendoscopy, but a lower number of biopsies 
required, shorter examination time, and better patient tolerance, NBI could be considered the primary 
screening method for ESCC in patients with HNSCC.
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Patients We included adult patients with a per‑
formance status of 0 to 2 according to the Zubrod 
scale,13 who had previously underwent curative 
treatment for histologically confirmed squamous 
cell cancer of the larynx, oral cavity, orophar‑
ynx, or hypopharynx, and who had completed 
the treatment at least 1 year before the enroll‑
ment. We excluded the patients with a history of 
allergy to iodine and with clinical conditions pre‑
cluding upper gastrointestinal endoscopy (ie, se‑
vere heart or lung disease).

None of the patients included in the study had 
undergone endoscopy screening (white ‑light en‑
doscopy, NBI, or Lugol chromoendoscopy) prior 
to the study inclusion.

All participants signed a written, informed 
consent to participate in the study and a separate 
informed consent for the endoscopy procedure.

Procedures All patients enrolled in the study 
were asked to fill out a questionnaire concern‑
ing environmental risk factors (Supplementa‑
ry material).

Endoscopy was performed by 4 experienced 
endoscopists, in accordance with a specifically 
prepared examination protocol. Before the study, 
all 4 endoscopists had participated in additional 
training, which comprised at least 10 examina‑
tions with NBI followed by Lugol chromoendos‑
copy. Approximately 30 minutes before the en‑
doscopy, the patients were given a 50 ‑ml solution 
of 10% acetylocysteine for better mucosal visu‑
alization during the procedure. All patients un‑
derwent a high ‑definition white ‑light endoscopy 
examination (Olympus HQ180J) of the esopha‑
gus, stomach, and duodenum, followed by NBI 
or Lugol chromoendoscopy of the esophagus ac‑
cording to the randomization group (random‑
ization code was disclosed before the endosco‑
py). The patients were offered local anesthesia 
(lignocaine spray) alone or in combination with 
conscious sedation (midazolam and fentanyl). 
In the NBI group, the esophagus was screened 
for demarcated brownish areas with an irregu‑
lar vascular pattern (FIGuRE 1A and 1b). In the Lu‑
gol chromoendoscopy group, the entire esoph‑
agus was stained with 10 to 20 ml of a 2% Lu‑
gol solution using a spray ‑type catheter, and ex‑
amined for the presence of any well ‑demarcated 
Lugol ‑voiding lesions with a diameter of 5 mm 
or larger, or any Lugol ‑voiding lesions accompa‑
nied with a pink sign (FIGuRE 1C and 1d).14 The le‑
sion size was assessed by visual comparison with 
the diameter of open biopsy forceps. Mucosal ab‑
normalities were recorded with regard to their 
location, size, and the number of lesions within 
the esophagus. At least 2 biopsy specimens were 
obtained from each suspicious lesion for histolog‑
ic assessment. The histologic diagnosis was estab‑
lished by an internationally recognized expert in 
gastrointestinal pathology (AM), who was blind‑
ed to the advanced imaging method used. His‑
tology was classified into 5 categories: negative 
for neoplasia, indefinite for neoplasia, low ‑grade 

higher incidence in patients with hypopharyn‑
geal and oropharyngeal cancers than in individ‑
uals with cancers originating from the oral cav‑
ity, or those with laryngeal or nasopharyngeal 
cancers.4-6 Metachronous ESCC is one of the ma‑
jor factors contributing to poor prognosis and 
treatment failure in patients with HNSCC. Ear‑
ly detection and treatment of ESCC are crucial 
to improve survival of those patients; however, 
they remain challenging due to the subtle ap‑
pearance of small, superficial lesions on routine 
white ‑light endoscopy. To improve the detection, 
advanced imaging methods, such as conventional 
and virtual chromoendoscopy, are recommend‑
ed.7,8 Lugol chromoendoscopy is an established 
method of early squamous neoplasia detection; 
however, it is a demanding and time ‑consuming 
technique, and it comes with adverse effects, 
such as nausea, laryngitis, chest pain, and aller‑
gic reaction to iodine.9,10 Narrow ‑band imaging 
(NBI) utilizes blue and green light wavelengths 
to enhance visualization of the mucosal surface 
and vascular microarchitecture.11,12 This increas‑
ingly available method is simple, fast, and free 
of adverse effects.

The aim of this randomized trial was to com‑
pare the diagnostic performance of NBI and Lu‑
gol chromoendoscopy in screening for esophageal 
neoplasia in patients who had completed curative 
treatment for HNSCC.

PATIENTs ANd mEThOds study design This 
parallel ‑group, randomized study was conduct‑
ed between December 2013 and November 2016 
at the Maria Skłodowska ‑Curie Institute – On‑
cology Center in Warsaw, Poland. Eligible pa‑
tients with a history of curative treatment for 
HNSCC were randomly assigned at a 2:1 ratio 
to the NBI or Lugol chromoendoscopy group. 
The study was approved by the Ethics Commit‑
tee of the Centre of Postgraduate Medical Edu‑
cation, Warsaw, Poland (65/PB/2013), and it was 
registered at ClinicalTrials.gov under the num‑
ber NCT02435602.

whAT’s NEw?

An optimal method for endoscopic detection of esophageal squamous cell 
neoplasia in high ‑risk individuals has not been established yet. To our best 
knowledge, this is the first controlled study that compared Lugol chromoen‑
doscopy and narrow ‑band imaging (NBI) in a large number of patients with 
a history of curative treatment for head and neck cancers. Additionally, it was 
conducted in the Western population, whereas most of the previous reports 
originate from areas with high incidence of esophageal squamous cell neoplasia 
(mostly Asia). We demonstrated similar diagnostic accuracy of both imaging 
methods; however, NBI outperformed Lugol chromoendoscopy in screening 
for esophageal squamous cell neoplasia due to the lower number of biopsies 
required, shorter esophagus examination time, and better patient tolerance. 
These results indicate that NBI should be considered the primary advanced 
imaging modality in screening for esophageal squamous cell carcinoma among 
patients at high risk for developing the disease.
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vs oropharyngeal and hypopharyngeal cancer), 
and patients’ sex. Patient enrollment was per‑
formed in each case by the principal investigator, 
who was not involved in performing the endos‑
copy examinations. The randomization list was 
opened by the principal investigator immediately 
before the endoscopy procedure. Only the princi‑
pal investigator and the endoscopist were aware 
of the allocation. The patients and the pathologist 
were not informed about the group assignment.

statistical analysis Data were presented as means 
and SDs or medians and interquartile ranges 
(IQRs) for continuous variables, and percent‑
ages for categorical variables. To calculate the 
95% CIs, the binomial method was used.

Categorical variables were compared using 
the χ2 test or the Fisher exact test. Continuous 
variables were compared using the t test (when 
normally distributed) or the Mann–Whitney test 
(when the distribution was non ‑normal). The dis‑
tribution of each variable was assessed by plot‑
ting histograms. A P value below 0.05 was con‑
sidered significant. All analyses were performed 
with the Stata software, version 13.1 (Stata Cor‑
poration, College Station, Texas, United States).

The  sample size was calculated assuming 
the expected PPV of Lugol chromoendoscopy 
and NBI of 20% and 45%, respectively, based on 
the available data from Asian studies.16-18 No data 

intraepithelial neoplasia (LG ‑IEN), high ‑grade 
intraepithelial neoplasia (HG ‑IEN), and invasive 
squamous cell carcinoma, according to the Vien‑
na classification.15

Procedural times were recorded by an endos‑
copy assistant by measuring the total time of 
the esophagus examination with white ‑light and 
advanced endoscopy imaging. All examinations 
were video ‑recorded. After the examination, all 
patients assessed the tolerance of the procedure 
using the 100 ‑mm visual analog scale (VAS).

Outcomes The primary outcome measure was 
the positive predictive value (PPV) of the detected 
and biopsied lesions for the diagnosis of esopha‑
geal neoplasia (HG ‑IEN and ESCC).

Secondary outcome measures included 
the number of biopsied lesions, esophagus ex‑
amination time, and endoscopy tolerance. All 
patients were followed using the National Can‑
cer Registry database for a subsequent diagnosis 
of esophageal cancer up to December 31, 2017.

Randomization and masking The eligible patients 
were randomized at a 2:1 ratio to either NBI 
or Lugol chromoendoscopy using a computer‑
‑generated randomization list created by an in‑
dependent statistician. The list was prepared us‑
ing simple randomization stratified by the pri‑
mary cancer site (laryngeal and oral cavity cancer 

FIGuRE 1  A, b – esophageal squamous cell carcinoma (arrows) in white ‑light endoscopy vs narrow ‑band imaging; 
C, d – esophageal squamous cell carcinoma (arrows) in white ‑light endoscopy vs Lugol chromoendoscopy

A b

C d
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and smoking habits (baseline characteristics 
presented in TAbLE 1). The median (IQR) time in‑
terval between the completion of treatment for 
HNSCC and surveillance procedures was 35.5 
(18.2–56.5) months, and it was not different be‑
tween the 2 groups (Lugol chromoendoscopy, 
34.9 [18.8–61.3] months vs NBI, 35.7 [18.2–55.8] 
months; P = 0.84).

All patients decided to undergo the examina‑
tion with local anesthesia only (which is a stan‑
dard outpatient approach in Poland).

In 43 of 294 patients (14.6%), a total of 63 
suspicious esophageal lesions requiring bi‑
opsy were detected. Of the 63 lesions identi‑
fied, 5 (7.9%) were true positive (2 HG ‑IEN, 3 
ESCC). The median size of neoplastic and non‑
‑neoplastic lesions was 12 mm and 6 mm, re‑
spectively (P = 0.052). Characteristics of the pa‑
tients diagnosed with HG ‑IEN and ESCC are 
presented in TAbLE 2.

In the NBI group, 26 lesions (12.75%) detected 
in 20 patients required biopsy. Of these, 2 were 

from Western studies were available. To detect 
this difference at a significance level of 0.05 and 
with an 80% power, 53 lesions were needed in 
each study group. Assuming a 60% average fre‑
quency of detected lesions per patient in Lugol 
chromoendoscopy and 30% in NBI, and a 10% 
dropout rate, the required sample size was esti‑
mated to be 100 patients in the Lugol chromoen‑
doscopy group and 200 patients in the NBI group.

REsuLTs A total of 318 patients were assessed 
for eligibility. Of them, 18 individuals did not 
meet the inclusion criteria (FIGuRE 2), so finally 300 
patients were enrolled (between December 10, 
2013 and November 22, 2016) and randomly as‑
signed to the NBI group (n = 209) or the Lugol 
chromoendoscopy group (n = 91). A total of 6 
patients were excluded from the analysis, leav‑
ing 204 and 90 individuals in the NBI and Lugol 
chromoendoscopy groups, respectively (FIGuRE 2). 
The 2 groups did not differ in terms of sex, age, 
primary site of cancer, alcohol consumption, 

FIGuRE 2  Overview of the study design 
a Unequal allocation to the randomization groups results from stratification by primary cancer site and sex. 
Abbreviations: GI, gastrointestinal; NBI, narrow ‑band imaging

Patients assessed for enrollment
(n = 318)

Patients randomly allocateda (n = 300)

NBI 
(n = 209)

NBI 
(n = 204)

Lugol 
chromoendoscopy

(n = 91)

Lugol
chromoendoscopy

(n = 90)

Patients excluded (n = 18):
- Refusal to participate (n = 8)
- Iodine allergy (n = 6)
- Clinical conditions precluding 
  GI endoscopy (n = 4)

- Conditions precluding
  GI endoscopy (n = 5)
- Poor endoscopy tolerance (n = 4)
- Esophageal stricture (n = 1)

- Conditions precluding 
  GI endoscopy (n = 1)
- Esophageal stricture (n = 1)
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the NBI group (41.11% vs 12.75%, respectively; 
P = 0.003) (TAbLE 3). The median (IQR) duration 
of esophageal examination was significantly lon‑
ger for Lugol chromoendoscopy than that for NBI 
(5.15 [4.5–6.67] min vs 3.5 [2.83–4.67] min, re‑
spectively; P <0.001) (TAbLE 3). The median (IQR) 
endoscopy tolerance (using VAS) was significant‑
ly better for NBI than for Lugol chromoendosco‑
py (25 [9.5–44] mm vs 36.5 [17‑53] mm, respec‑
tively; P = 0.002) (TAbLE 3). Neoplastic lesions were 
detected in 4% of current smokers (3 out of 76), 
in 0.6% of ex‑smokers (1 out of 157) and in 1.6% 
of nonsmokers (1 out of 61) (P = 0.12). Neoplas‑
tic lesions were also detected in 2.5% of alcohol 
drinkers (4 out of 163) and in 0.8% of patients 
from the nonregular drinkers group (P = 0.39). 
There were no adverse events in either group.

None of the patients without a primary diag‑
nosis of esophageal neoplasia was diagnosed with 
symptomatic ESCC over 24.2 months of follow‑
‑up using the National Cancer Registry.

dIsCussION In this parallel ‑group, randomized 
study we demonstrated that with a similar PPV, 

true positive (1 HG ‑IEN, 1 ESCC). The non‑
‑neoplastic lesions were LG ‑IEN (1 lesion), 
esophagitis (20 lesions), and normal mucosa 
(3 lesions).

In the Lugol group, 37 lesions (41.11%) detected 
in 23 patients required biopsy. Of these, 3 were true 
positive (1 HG ‑IEN, 2 ESCC). The non ‑neoplastic 
lesions comprised LG ‑IEN (1 lesion), esophagitis 
(26 lesions), and normal mucosa (7 lesions).

The PPV of NBI and Lugol chromoendosco‑
py in a per ‑lesion analysis was 7.69% (95% CI, 
0.94%–25.1%) and 8.11% (95% CI, 1.70%–21.9%), 
respectively, without a significant difference 
(FIGuRE 3).

The PPV of NBI and Lugol chromoendosco‑
py in a per ‑patient analysis was 10% (95% CI, 
1.2%–31.7%) and 13% (95% CI, 2.8%–33.6%), re‑
spectively (P = 0.34).

There was no significant difference in the de‑
tection rate of neoplasia between the Lugol chro‑
moendoscopy and NBI groups (3.3% and 0.96%, 
respectively; P = 0.17). The prevalence of le‑
sions requiring biopsy was significantly high‑
er in the Lugol chromoendoscopy group than in 

TAbLE 2 Characteristics of the patients diagnosed with high ‑grade intraepithelial neoplasia or esophageal squamous cell carcinoma

Sex Age, y Index 
localization of 
HNSCC

Time from 
the completion 
of HNSCC 
treatment, mo

Histologic 
diagnosis

Lesion 
size, 
mm

Chromoendoscopic 
method

Treatment Follow ‑up 
durationa, 
mo

Cigarette 
packs 
per year, 
n

Consumption  
of alcoholb

M 46 Hypopharynx 12 HG ‑IEN 12 NBI ESD 46 0 Yes

M 67 Oropharynx 26 ESCC 20 Lugol 
chromoendoscopy

ESD 38 47 Yes

M 64 Oropharynx 15 ESCC 6 Lugol 
chromoendoscopy

ESD 7 16 Yes

M 69 Larynx 37 ESCC 7 NBI EMR 14 22.5 No

M 63 Larynx 12 HG ‑IEN 15 Lugol 
chromoendoscopy

ESD 6 90 Yes

a After endoscopic treatment

b Consumption of any alcohol in the past 12 months

Abbreviations: EMR, endoscopic mucosal resection; ESCC, esophageal squamous cell carcinoma; ESD, endoscopic submucosal dissection; HG ‑IEN, 
high ‑grade intraepithelial neoplasia; HNSCC, head and neck squamous cell cancer; M, male; others, see FIGuRE 2

TAbLE 1 Patient characteristics

Characteristics NBI  
(n = 204)

Lugol chromoendoscopy  
(n = 90)

P value

Sex, n (%) Women 48 (23.5) 16 (17.8) 0.27

Men 156 (76.5) 74 (82.2)

Age, y, mean (SD) 62.5 (9.6) 63.3 (9.9) 0.51

Primary location of the head and 
neck cancer, n (%)

Oral cavity 26 (12.75) 10 (11.11) 0.94

Oropharynx 71 (34.8) 31 (34.44)

Hypopharynx 16 (7.84) 6 (6.67)

Larynx 91 (44.61) 43 (47.78)

Consumption of alcohol, n (%) 112 (54.9) 51 (56.67) 0.78

Smoking status, n (%) Current smoker 60 (29.41) 16 (17.78) 0.09

Ex ‑smoker 102 (50) 55 (61.11)

Nonsmoker 42 (20.59) 19 (21.11)

Abbreviations: see FIGuRE 2
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HNSCC was the larynx (45.6%), which is in line 
with HNSCC epidemiology in Poland. Additional‑
ly, only advanced neoplastic lesions (HG ‑IEN and 
ESCC) were considered in our analysis, whereas in 
some other studies, LG ‑IENs were also included in 
the esophageal cancer group.19 The PPV of the de‑
tected and biopsied lesions for the diagnosis of 
esophageal neoplasia did not differ significantly 
between NBI and Lugol chromoendoscopy (7.69% 
and 8.11%), which indicates that the diagnostic 
performance of NBI and Lugol chromoendoscopy 
is comparable. In other studies, the reported PPVs 
ranged widely (9.8%–94.1%) for both NBI and Lu‑
gol chromoendoscopy.17-20 The PPV depends on 
the prevalence of the disease in the tested popu‑
lation; therefore, the inclusion and exclusion cri‑
teria play a pivotal role in assessing the usefulness 
of the test. In our study, only the patients with‑
out any symptoms of esophageal cancer (ie, dys‑
phagia, odynophagia) were considered, whereas 
other studies also included patients with dyspha‑
gia and odynophagia,21,22 or even those with an 
established diagnosis of esophageal cancer.14,23 
Moreover, in one of the previous reports,21 only 
patients at the highest risk of developing esopha‑
geal cancer (ie, those with hypopharyngeal carci‑
noma) were included. All these factors significant‑
ly affected the PPV. The low PPV in the current 
study can be explained by the lower incidence of 
esophageal cancer in Europe than in Asia, and by 
the strictly defined inclusion criteria. At the same 
time, it highlights the importance of conducting 
the study in the European population, and show‑
ing the differences in the incidence of esophageal 
cancer between patients with head and neck can‑
cer in Europe and Asia, which is where most of 
the other reports come from.

but a lower number of biopsies required, short‑
er esophagus examination time, and better pa‑
tient tolerance, NBI outperformed Lugol chro‑
moendoscopy as a screening tool for esophageal 
squamous cell neoplasia in a high ‑risk popula‑
tion. To our best knowledge, this is the first study 
with such a large sample that compared the 2 ad‑
vanced imaging modalities in patients with a his‑
tory of curative treatment for head and neck can‑
cers in a controlled design. Of note, it was con‑
ducted in the Western population, whereas most 
of the previous reports originate from countries 
with a high incidence of ESCC. In our study, neo‑
plastic lesions (both HG ‑IEN and ESCC) were de‑
tected in 5 out of 294 patients (1.7%). Previous 
reports showed higher prevalence of esophageal 
squamous cell neoplasia (3.2%–14.9%).2-4 There 
are 3 possible explanations for these differences. 
Firstly, most of those studies were conducted in 
areas with high prevalence of ESCC (ie, Taiwan, 
Brazil). Secondly, in those reports, the most com‑
mon index location of HNSCC was the hypophar‑
ynx, which shows the strongest association with 
ESCC. In our study, the most common location of 

FIGuRE 3  The positive predictive value (PPV) of narrow ‑band imaging and Lugol chromoendoscopy 
Abbreviations: see FIGuRE 1 and TAbLE 2

Lesions requiring biopsy 
(n = 63)

PPV = 7.69% (95% CI, 0.94%–25.1%) PPV = 8.11% (95% CI, 1.7%–21.9%)

Lesions requiring biopsy
detected with NBI

(n = 26)

Lesions requiring biopsy detected 
with Lugol chromoendoscopy

(n = 37)

ESCC / HG-IEN
(n = 3)

ESCC / HG-IEN
(n = 2)

Non-neoplastic 
lesions

(n = 34)

Non-neoplastic 
lesions

(n = 24)

TAbLE 3 Performance of narrow ‑band imaging and Lugol chromoendoscopy

Secondary outcomes NBI  
(n = 204)

Lugol chromoendoscopy 
(n = 90)

P value

Lesions requiring biopsy 
per patient, n (%)

26 (12.75) 37 (41.11) 0.003

Esophagus examination 
time, min, median (IQR)

3.50 (2.83–4.67) 5.15 (4.5–6.67) <0.001

Endoscopy tolerance 
(VAS), mm, median (IQR)

25 (9.5–44) 36.5 (17–53) 0.002

Abbreviations: IQR, interquartile range; VAS, visual analog scale; others, see FIGuRE 2
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treatment. Furthermore, none of the remaining 
patients (ie, those without a primary diagnosis of 
esophageal neoplasia) was diagnosed with symp‑
tomatic ESCC over the 24.2 ‑month follow ‑up. In 
addition, the mean time of ESCC development in 
our patients was 20.4 months from the comple‑
tion of oncologic treatment for HNSCC. Thus, 
our observations are in agreement with other re‑
ports in which an average time interval between 
the diagnosis of 2 primary cancers was 3 years.28

Although there is no global consensus on 
the routine surveillance of ESCC in patients with 
HNSCC, some gastrointestinal endoscopy societ‑
ies recommend upper gastrointestinal chromoen‑
doscopy screening in patients with head and neck 
cancer. However, further comparative effective‑
ness research is necessary to generate evidence 
for the efficacy and cost ‑effectiveness of this ap‑
proach, as well as for optimal surveillance inter‑
vals. It is beyond the scope of our study to justi‑
fy the need for a surveillance program in patients 
with HNSCC. However, once surveillance endos‑
copy is considered, NBI should be encouraged. 
Moreover, according to our results, it seems rea‑
sonable to identify the subgroup of patients with 
HNSCC at the highest risk of developing ESCC to 
optimize the surveillance programs.

Limitations We acknowledge certain limitations 
of the present study. Firstly, due to the lower 
than assumed number of neoplastic esophageal 
lesions detected, the study was underpowered. 
Secondly, a single patient did not undergo both 
examinations, so it was impossible to establish 
the sensitivity, specificity, negative predictive 
value, and accuracy of each imaging modality. 
However, owing to the parallel ‑group, random‑
ized study design, we eliminated the potential 
bias of the single operator knowing the location 
of suspicious areas. In some publications,12,17 
a sequential approach (NBI endoscopy and Lu‑
gol chromoendoscopy performed by the same 
endoscopist) was used, limiting blind evalua‑
tion of each diagnostic method.

The assumptions regarding PPV were based on 
previously conducted Asian studies because data 
from Western studies were not available.

Only the patients with a history of curative 
treatment for NHSCC were included in the study, 
which precluded the  possibility of assessing 
the risk of synchronous ESCC. However, this is 
in line with currently proposed screening pro‑
grams, which usually start after completion of 
curative treatment for head and neck cancers.3,29

This was a single ‑center study; however, it 
was performed in the tertiary reference center 
in which most of HNSCC and ESCC patients from 
Poland are treated.

Conclusions In conclusion, NBI and Lugol chro‑
moendoscopy have a similar PPV; however, due 
to the lower number of biopsies required, shorter 
examination time, and better patient tolerance, 
NBI could be considered the primary advanced 

Although Lugol chromoendoscopy has been 
considered the gold standard to enhance the vi‑
sualization of early esophageal lesions, the ad‑
ministration of Lugol solution is time consum‑
ing and may lead to side effects, including nau‑
sea, laryngitis, chest pain, and allergic reaction 
to iodine. NBI is an optical technique in which 
the light of specific blue and green wavelengths 
is used to enhance the contrast between the sur‑
face of the mucosa and vascular architecture. 
In recent meta ‑analyses,7,8 NBI presented simi‑
lar sensitivity but higher specificity than Lugol 
chromoendoscopy. However, most of the ob‑
servational studies included in these meta‑
‑analyses compared only the diagnostic accura‑
cy of NBI and Lugol chromoendoscopy, while ne‑
glecting a crucial comparison of very important 
procedure ‑related parameters, such as the num‑
ber of biopsies, esophagus examination time, 
and endoscopy tolerance. Our study is the first 
one to include a routine evaluation of patient 
endoscopy tolerance using VAS.

The likelihood of a lesion being neoplastic is 
known to increase with its size, and although bi‑
opsy specimens are usually obtained from lesions 
greater than or equal to 5 mm in diameter, some 
authors suggest that the cutoff point should be 
a diameter of 10 mm.24,25 Ide et al17 found that 
the performance (specificity and PPV) of NBI 
and Lugol chromoendoscopy increased signifi‑
cantly when lesions with a diameter greater than 
10 mm were analyzed. In our study, the differ‑
ence in size between the biopsied lesions histo‑
logically confirmed to be HG ‑IEN or ESCC and 
the non ‑neoplastic lesions was not significant. 
On the other hand, if biopsies had been taken 
only from the lesions with a diameter of 10 mm 
or greater, 2 cases of ESCC would not have been 
diagnosed.

To prevent advanced cancer and improve sur‑
vival rates, early detection of ESCC in patients 
with a history of HNSCC treatment is necessary. 
Moreover, early detection offers curative treat‑
ment with minimally invasive endoscopic tech‑
niques, that is, endoscopic mucosal resection or 
endoscopic submucosal dissection. Complete re‑
moval of the primary tumor and the absence of 
regional lymph node metastases are essential 
for successful endoscopic treatment. The risk of 
lymph node metastases for lesions confined to 
the epithelium (m1) or lamina propria (m2) is 
0% and 3.3%, respectively. When the tumor in‑
filtrates the muscularis mucosa (m3) or the su‑
perficial third of the submucosa (sm1), the risk 
of lymph node metastases increases from 10.2% 
(m3) to 26.5% (sm1).26 Therefore, endoscopic re‑
section has been recommended for m1 and m2 
infiltrations as “absolute” indicators. Endoscopic 
resection could be considered curative treatment 
for m3 and sm1 tumors smaller than 200 µm 
with no clinical evidence of lymph node metas‑
tases.27 In our study, all neoplastic lesions (2 HG‑
‑IENs, 3 ESCCs) were detected at an early stage, 
and all patients underwent successful endoscopic 
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cancers. Am J Gastroenterol. 2009; 104: 2942‑2948. 
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‑magnified narrow ‑band imaging for esophageal neoplasia screening? Jap‑
anese single ‑center, prospective study. Dig Endosc. 2012; 24: 412‑418. 

20 Kuraoka K, Hoshino E, Tsuchida T, et al. Early esophageal cancer can be 
detected by screening endoscopy assisted with narrow ‑band imaging (NBI). 
Hepatogastroenterol. 2009; 56: 63‑66.

21 Lee YC, Wang CP, Chen CC, et al. Transnasal endoscopy with narrow‑
‑band imaging and Lugol staining to screen patients with head and neck can‑
cer whose condition limits oral intubation with standard endoscope (with 
video). Gastrointest Endosc. 2009; 69: 408‑417. 

22 Meyer V, Burtin P, Bour B, et al. Endoscopic detection of early esopha‑
geal cancer in a high ‑risk population: does Lugol staining improve videoen‑
doscopy? Gastrointest Endosc. 1997; 45: 480‑484. 

23 Huang LY, Cui J, Wu CR, et al. Narrow ‑band imaging in the diagnosis 
of early esophageal cancer and precancerous lesions. Chin Med J (Engl). 
2009; 122: 776‑780.

24 Hori K, Okada H, Kawahara Y, et al. Lugol ‑voiding lesions are an impor‑
tant risk factor for a second primary squamous cell carcinoma in patients 
with esophageal cancer or head and neck cancer. Am J Gastroenterol. 2011; 
106: 858‑866. 

25 Shao Y, Yu ZH, Ji M, et al. Lugol chromoendoscopic screening for 
esophageal dysplasia / early squamous cell carcinoma in patients with 
esophageal symptoms in low ‑risk region in China. Oncol Lett. 2015; 10: 
45‑50. 

26 Kodama M, Kakegawa T. Treatment of superficial cancer of the esoph‑
agus: a summary of responses to a questionnaire on superficial cancer of 
the esophagus in Japan. Surgery. 1998; 123: 432‑439. 

27 Kuwano H, Nishimura Y, Oyama T, et al. Guidelines for diagnosis and 
treatment of carcinoma of the esophagus April 2012 edited by the Japan 
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28 Chen MC, Huang WC, Chan CH, et al. Impact of second primary esoph‑
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imaging modality in screening for ESCC among 
patients at high risk of developing the disease. 
However, further multicenter studies with a larg‑
er sample size are warranted to confirm these 
results.
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