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Abstract
Purpose Narrow band imaging (NBI) enhances mucosal vasculature and could help in the identification of recurrences. 
We assessed the effectiveness of NBI with flexible video-endoscope in the early detection of recurrence after treatment of 
head and neck squamous cell carcinoma, its diagnostic advantage over high-definition white-light (HD WL) endoscopy, 
also in relation to recurrence site, and the influence of previous radiotherapy (RT) or chemotherapy (CT). Moreover, we 
investigated the association between index tumor site and the risk of developing recurrence, and the relation between index 
tumor site and recurrence site.
Methods From January 2018 to November 2020, 160 patients previously treated with surgery and/or RT ± CT were evalu-
ated using NBI with flexible video-endoscope. Sensitivity, specificity, positive/negative predictive value, and accuracy were 
calculated for NBI and HD WL, and compared using the McNemar test. The Fisher exact test was used to compare the other 
associations investigated.
Results The difference between NBI and HD WL sensitivity was statistically significant (p < 0.001). The NBI diagnostic 
advantage was 62.5%, highest in the hypopharynx (p = 0.05), and was not influenced by previous RT or CT (p = 0.49). Index 
tumor site statistically related with recurrence site (p < 0.001), but not with the risk of developing recurrence (p = 0.81).
Conclusion NBI with flexible video-endoscope could represent a valid option to detect recurrence early during the follow-
up, especially in a difficult-to-visualize site such as the hypopharynx.

Keywords NBI-flexible-video-endoscopy · Follow-up · Early detection · Second primary tumor · Recurrence · 
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Introducion

According to the “field cancerization” phenomenon, carci-
nogenic agents act extensively in head and neck mucosa, so 
that multiple precancerous lesions can develop around the 
index tumor, each one potentially becoming a new tumor 
[1]. This explains why, during the follow-up period, patients 
with head and neck squamous cell carcinoma (HNSCC) 
are at risk of developing other tumors, which are the most 

important cause of long-term mortality [2]; additionally, 
it justifies the lack of improvement in survival reported in 
recent decades [3].

The Warren and Gates criteria, later modified by Hong 
et al. allow differentiation between local recurrence (LR) 
and second primary tumor (SPT). More recently, Braakhuis 
et al. introduced molecular assessment to discern SPT from 
secondary field tumor (SFT) [4].

Beyond the definition, it is evident how endoscopy plays 
a crucial role in detecting these tumors early during the fol-
low-up. Muto et al. [5] were the first to underline the impor-
tance of NBI for the early diagnosis of oropharyngeal and 
hypopharyngeal cancer, validating its use for such a purpose.

NBI is an endoscopic technique that allows the passage 
of only blue (415 nm) and green (540 nm) light, which are 
absorbed by mucosal capillaries and submucosal vessels, 
respectively. This ensures a significantly higher contrast 
between blood vessels and the surrounding tissue. Changes 
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in vascular structure and architecture are early phenom-
ena in the carcinogenesis process [6], thus NBI allows 
the early identification of mucosal tumors by recognizing 
these vascular alterations.

The utility of NBI has been demonstrated in different 
scenarios in HNSCC: it allows identification of the pri-
mary tumor in the case of neck metastasis of unknown 
origin [7]; if a tumor is macroscopically visible it better 
delineates its superficial extension with important impli-
cations for guiding the surgical resection [8]. In the case 
of potentially malignant disorders such as leukoplakia, 
erythroplakia and oral lichen planus [9] NBI improves the 
diagnostic accuracy for the early recognition of malignant 
transformation [10–13].

In consideration of the previously reported risk of 
recurrence, NBI is extremely important also during the 
follow-up.

In a previous paper [14], we reported the efficacy of NBI 
with rigid endoscope for the early diagnosis of oral and oro-
pharyngeal SPT and LR during the follow-up of patients 
previously treated for HNSCC. However, rigid endoscopy 
has some limitations: it can cause patient discomfort, espe-
cially in the case of important gag reflex, and visualization 
of the larynx and hypopharynx may be challenging because 
of the distance of the endoscope from the area of interest. 
Conversely, the use of NBI with flexible video-endoscope is 
better tolerated by the patient and allows closer inspection 
of the laryngeal and hypopharyngeal subsites with the tip of 
the endoscope, with in-depth visualization of mucosal and 
submucosal vascular patterns and without the need for local 
spray anesthesia in the majority of patients.

These advantages are even more important considering 
that the hypopharynx is the second most frequent location 
to be affected by SPT, after the oropharynx [2] or oral cavity 
[15], and that SPT is usually detected at an advanced stage. 
Visualization of this area is therefore mandatory.

The first aim of the present study was to assess the effi-
cacy of NBI with flexible video-endoscope in the diagno-
sis of LR, SPT and SFT during the follow-up of HNSCC 
patients. For practical issues, we globally called “recur-
rence” the combination of LR, SPT and SFT.

We investigated the NBI advantage in comparison to 
high-definition (HD) white-light (WL) endoscopy in the 
diagnosis of recurrence, and the possible impact of previous 
radiotherapy (RT) ± chemotherapy (CT). Moreover, the NBI 
diagnostic advantage was stratified according to recurrence 
site. In consideration of the more accurate examination of 
hypopharynx allowed by the flexible video-endoscope, we 
verified whether the early hypopharyngeal lesions revealed 
by NBI were detectable by radiologic imaging. Moreover, 
the association between index tumor site and the risk of 
developing recurrence, and the relation between index tumor 
site and recurrence site were investigated.

Materials and methods

NBI is routinely used at our Department during the follow-
up assessment of patients previously treated with surgery 
and/or RT ± CT for HNSCC. Specifically, since January 
2013 NBI with rigid endoscope (10 mm and 70°) has been 
used during outpatient visits for the inspection of oral and 
oropharyngeal subsites.

The present study was prospectively performed from 
January 2018 to November 2020. Patients previously 
treated with surgery and/or RT ± CT for oral, pharyngeal, 
laryngeal or unknown primary cancer, who underwent at 
least two NBI evaluations at our Department during the 
study period, were included in the study cohort; patients 
with previous paranasal sinus and nasopharyngeal cancer 
were excluded from this study because of the different eti-
ological factors and clinical behavior of such neoplasms. 
NBI with flexible video-endoscope HD ENF-VH, Visera 
Elite II OTV-S200 videoprocessor, and OEV 262H full 
HD monitor (Olympus Medical Systems Corp, Tokyo, 
Japan) were used for the examinations.

This study was approved by the Trieste University Hos-
pital Institutional Review Board (73/2012) and patients 
gave their written informed consent for the use of their 
data and anonymized pictures.

Endoscopic examinations were performed by one of the 
two ENT doctors experienced in NBI use (FBN, GN), and 
then recorded and stored for subsequent re-evaluation by 
the other.

During the outpatient examinations, the flexible video-
endoscope was first used to visualize the oral cavity and 
oropharynx; then the endoscope was passed through the 
nasal cavity up to the nasopharynx; finally, the base of the 
tongue, vallecula, larynx, pyriform sinuses, post-cricoid 
area, and posterior hypopharyngeal wall were visualized. 
Topical (nasal and oropharyngeal) anesthesia with lido-
caine spray 10 g/100 ml was used only if necessary to 
reduce the patient’s discomfort. If mobile dental prosthe-
ses were present, the patient was asked to remove them 
before the examination.

The different anatomic areas were examined both with 
HD WL and, by pressing a button on the endoscope, with 
NBI. Patients were asked to say “U” and to perform a 
modified Valsalva maneuver [16] to better visualize the 
pyriform sinus.

Endoscopy under WL was considered “positive” in 
the case of persistent and demarcated red lesions, white 
lesions, elevated lesions, and ulcerative lesions. NBI was 
defined “positive” according to the pattern previously 
described for the oral cavity [17, 18], oropharynx and 
hypopharynx [5, 8, 19, 20], and larynx [21].
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If a positive NBI pattern was found in the oral cavity and 
oropharynx and the two examiners agreed on the positivity 
of the findings, an incisional biopsy under local anesthe-
sia was performed. If a suspicious NBI pattern was identi-
fied in the hypopharynx and larynx (except for the vocal 
folds), patients were scheduled for head and neck computed 
tomography (CT) with contrast and/or magnetic resonance 
imaging (MRI) with contrast, and incisional biopsy in the 
operating room on direct laryngoscopy was planned. In the 
event of a suspicious NBI pattern in the vocal folds, we also 
performed videolaryngostroboscopy. When the mucosal 
wave was preserved on videolaryngostroboscopy, patients 
were subjected to excisional biopsy by subepithelial (type 
I) or subligamental (type II) cordectomy (according to intra-
operative saline infusion into the Reinke space) on direct 
laryngoscopy [22]. If the mucosal wave was absent, patients 
underwent contrast-enhanced CT or MRI before incisional 
biopsy on direct laryngoscopy.

Conversely, in cases of disagreement between the opera-
tors, the patient was re-evaluated 1 month later. If persistent, 
the suspicious lesion was biopsied; if improved, the patient 
continued the follow-up program.

When patients presented bulky lesions (even if negative 
under WL), the lesion was positive under WL, or suspicious 
enhancement was revealed on radiologic imaging, a biopsy 
for histologic confirmation was obtained even if NBI was 
negative.

Tumors were staged according to the TNM 8th edition 
using contrast-enhanced CT scans or MRI [23] and the treat-
ment was discussed and decided at the weekly multidisci-
plinary meeting.

We compared NBI appearance and histology: a positive 
NBI lesion with reported different grades of dysplasia (mild, 
moderate, severe) or squamous cell carcinoma (SCC) at his-
tology was defined true positive (TP); conversely, if no his-
tological alterations were recorded, it was considered false 
positive (FP). Negative patients underwent repeated NBI 
evaluations during the follow-up and, if persistently nega-
tive, they were considered true negative (TN). If patients 
developed recurrence before the next scheduled NBI endos-
copy, they were considered false negative (FN). The same 
criteria were used to define TP, TN, FP, and FN with HD 
WL.

Statistical analysis

Descriptive statistics of patient demographics and clinical 
characteristics are reported as frequencies (proportions) 
for categorical variables, and median (range min–max) for 
continuous variables. Sensitivity, specificity, positive pre-
dictive value (PPV), negative predictive value (NPV), and 
accuracy were calculated for NBI and WL endoscopy with 
a 95% confidence interval (CI). The McNemar test was used 

to compare sensitivity and specificity in the two groups (NBI 
vs WL). The agreement between the two techniques (NBI 
and WL) was evaluated by calculating Cohen’s kappa coef-
ficient. To interpret Cohen’s kappa results, we refer to the 
Landis and Koch guidelines [24]. If the coefficient was ≤ 0.4, 
it was interpreted as slight to fair, and if it was > 0.4 or ≤ 0.6, 
it was interpreted as moderate; if it was > 0.6 or ≤ 0.8, it was 
interpreted as substantial and, if it was > 0.8, it was almost 
perfect.

The role of NBI with flexible video-endoscope during the 
follow-up was assessed by calculating its diagnostic advan-
tage in identifying histological alterations compared to HD 
WL endoscopy.

We investigated associations between (a) site of index 
tumor and development of recurrence during follow-up, (b) 
site of index tumor and site of recurrence, and (c) diagnos-
tic advantage of NBI in relation to site of recurrence. The 
Fisher exact test was used to evaluate these associations and 
to verify the impact of previous radiotherapy/chemotherapy 
on NBI ability to detect recurrence.

All data were analyzed using statistical software R (ver-
sion 4.0.2, 2020).

Results

A total of 160 patients met the inclusion criteria and were 
enrolled in the study. Endoscopies were well tolerated by all 
patients and no complications were recorded.

The patients’ characteristics in terms of age, gender, 
tobacco and alcohol consumption, index tumor site, radio-
therapy (RT) ± chemotherapy (CT) as a part of their treat-
ment, recurrence (site and time of appearance), and length 
of follow-up, are reported in Table 1.

A total of 30 lesions in 21 patients were biopsied: 26 were 
considered positive under NBI, the remaining 4 were nega-
tive under NBI but 2 underwent biopsy because they were 
bulky lesions, 1 because it was positive under WL and the 
last was detected by positron emission tomography-com-
puted tomography (PET-CT). Among the 26 NBI-positive 
lesions, 24 (92.3%) were confirmed positive at histology 
(dysplasia or cancer) and were considered TP; the remain-
ing 2 were FP because no dysplasia or cancer was revealed at 
histology. These 2 lesions were also considered FP for WL.

The 24 TP lesions were identified in 16 patients, 5 of 
whom had two or more recurrences over the study period.

The distribution of NBI TP lesions according to histology 
at biopsy and lesion site are reported in Table 2.

One patient with moderate dysplasia at biopsy under-
went follow-up; the other one underwent surgery, and his-
tology revealed severe dysplasia. The two patients with 
severe dysplasia at biopsy underwent transoral surgery: 
cancer was found at definitive histology in both cases, and 
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the lesions were upstaged to pT1. Among the 20 lesions 
with a biopsy positive for cancer, 12 underwent surgery 
(10 transoral, 1 transmandibular, 1 lateral pharyngotomy): 
pathologic tumor stage was pT1 (8 cases), pT2 (2 cases), 
and pT3 (2 cases). The remaining 8 lesions with cancer at 
biopsy were treated with CT-RT (3 cases), RT (3 cases), 
or best supportive care (2 cases with lung cancer or distant 
metastases). Revision surgery in the neck was performed 
in 2 patients.

In the 4 NBI negative biopsied lesions, histology was 
negative for cancer or dysplasia, and they were thus con-
sidered TN. The remaining 139 patients were persistently 
negative at multiple NBI endoscopy examinations and were 
consequently considered TN.

As regards WL, we recorded 9 TP, 142 TN, 3 FP, and 
15 FN.

Among the TP lesions, 15 had not been identified by 
WL; consequently, in our hands NBI with flexible video-
endoscope demonstrated a diagnostic advantage of 62.5%. 
Specifically, when stratifying according to recurrence site 
(Fig. 1), NBI demonstrated the highest diagnostic advan-
tage in the hypopharynx (100%), followed by the oropharynx 
(62.5%), and oral cavity (40%); the difference was statisti-
cally significant (p = 0.05).

Consequently, NBI sensitivity, specificity, PPV, NPV and 
accuracy were 100% (CI 79.6%; 100%), 98.6% (CI 95.1%; 
99.8%), 92.3% (CI 74.9%; 99.1%), 100% (CI 96.2%; 100%), 
98.8% (CI 95.8%; 99.9%), whereas WL sensitivity, specific-
ity, PPV, NPV and accuracy were 37.5% (CI 18.8%; 59.4%), 
97.9% (CI 94.1%; 99.6%), 75% (CI 42.8%; 94.5%), 90.4% 
(CI 84.7%; 94.6%), 89.3% (CI 83.7%; 93.6%).

NBI sensitivity was significantly higher than WL sensitiv-
ity (p < 0.001), while specificity was comparable (p = 0.99).

Considering the entire cohort, we found a moderate 
agreement (Cohen’s kappa = 0.53, CI 0.32–0.75) between 
NBI and WL. When focusing on TP lesions only, we found 
a slight agreement (Cohen’s kappa = 0.0, CI − 0.31–0.31), 
while for TN lesions there was a substantial agreement 
(Cohen’s kappa = 0.8, CI 0.40–1.00).

Only 2 (33.3%) hypopharyngeal carcinomas revealed 
by NBI were detectable by imaging, one of them by CT 

Table 1  Patient, index tumor, and recurrence characteristics

a Sixteen referrers to number of patients who had relapsed: total num-
ber of recurrence were 24 because some patients had more than 1 
recurrence

Variables Whole cohort (n = 160)

Age
 Mean (SD) 68 (11)
 Median (range) 69 (39–93)

Gender
 Male 106 (66.3%)
 Female 54 (33.7%)

Tobacco
 No 52 (32.5%)
 Current 42 (26.3%)
 Former 56 (35.0%)
 Missing 10 (6.3%)

Alcohol
 No 87 (54.4%)
 Current 46 (28.8%)
 Former 15 (9.4%)
 Missing 12 (7.5%)

Index tumor site
 Oral cavity 76 (47.5%)
 Oropharynx 48 (30.0%)
 Hypopharynx 1 (0.6%)
 Larynx 31 (19.4%)
 Unknown 4 (2.5%)

RT ± CT
 Yes 78 (48.8%)
 No 81 (50.6%)
 Missing 1 (0.6%)

Recurrence
 Patients with recurrence 16 (10%)a

 Total number of recurrence 24
Recurrence site
 Oral cavity 10/24 (41.7%)
 Oropharynx 8/24 (33.3%)
 Hypopharynx 6/24 (25.0%)
 Larynx 0/24 (0.0%)

Recurrence time of appearance
 Before 1 year 3/24 (12.5%)
 1–2 years 7/24 (29.2%)
 2–3 years 6/24 (25.0%)
 3–4 years 2/24 (8.3%)

4–5 years 0/24 (0.0%)
 After 5 years 6/24 (25.0%)

Follow-up (years)
 Median (Min–Max) 2.5 (0.19–16.4)

Table 2  Distribution of NBI 
true positive (TP) lesions 
according to biopsy histology 
and lesion site

Lesion histology at 
biopsy (n, %)

Mild dysplasia 0
Moderate dysplasia 2 (8.3)
Severe dysplasia 2 (8.3)
Carcinoma 20 (83.3)
Lesion site (n, %)
Oral cavity 10 (41.7)
Oropharynx 8 (33.3)
Hypopharynx 6 (25)
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scan with contrast and the other one by MRI with contrast 
(Fig. 2).

The index tumor site was not statistically significantly 
related with the risk of developing recurrence (p = 0.81), 
even if there was a higher incidence of recurrence in patients 
with index tumor located in the oropharynx.

We noted a statistically significant association between 
index tumor site and recurrence site (p < 0.001). Specifically, 
as reported in Table 3 and Fig. 3, laryngeal index tumors 
showed recurrence in the oropharynx (60%) and hypophar-
ynx (40%); oral cavity index tumors presented recurrence 

in the oral cavity (90%) and oropharynx (10%); finally, 
oropharyngeal index tumors presented recurrence in the 
oropharynx and hypopharynx (44.4% each) and in the oral 
cavity (11.1%).

We did not find any relation between previous RT ± CT 
and the risk of recurrence (p = 0.99).

Previous RT ± CT did not impact on NBI ability to diag-
nose recurrence. Specifically, only two cases were consid-
ered FP under NBI, and neither underwent RT ± CT as a 
part of their treatment (2/81 = 2.5%); conversely, FP were 
0% among patients who underwent RT ± CT. This difference 
was not statistically significant (p = 0.49).

Discussion

Patients with previous head and neck cancer are at risk 
of developing recurrence in the upper aerodigestive tract 
according to the field cancerization hypothesis proposed by 
Slaughter [1, 4].

The incidence of LR and SPT is reported between 2 and 
30% in the previous literature [3, 15, 25–28]. This variability 
depends on differences in the population tested (in terms of 

Fig. 1  Distribution of the NBI 
diagnostic advantage according 
to recurrence site

Fig. 2  cT1 squamous cell 
carcinoma of the right pyriform 
sinus revealed by NBI and not 
visible on radiologic imag-
ing. a Lateral wall of the right 
pyriform sinus under HD WL: 
no lesions are appreciable. 
b Lateral wall of the right 
pyriform sinus under NBI: a 
well-demarcated brownish area 
(circle) with scattered brown 
dots is visible

Table 3  Distribution of recurrence according to index tumor site

Recurrence site

Hypopharynx Oral cavity Oropharynx Total

Index tumor 
site

 Larynx 2 (40.0%) 0 3 (60.0%) 5 (100%)
 Oral cavity 0 9 (90.0%) 1 (10.0%) 10 (100%)
 Oropharynx 4 (44.4%) 1 (11.1%) 4 (44.4%) 9 (100%)
 Total 6 10 8 24
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index tumor site, follow-up duration and systematic screen-
ing of patients with HNSCC); moreover, SPT of the lung and 
esophagus besides those in the head and neck mucosal sites, 
have been included in some studies. The 14.2% of recurrence 
found in the present study is in line with previous results.

As regards the timing of appearance, in our cohort 41.7% 
of recurrences were discovered in the first 2 years of follow-
up, a result in line with that previously reported by Haughey 
et al. [26]. Moreover, we diagnosed 75% of recurrences 
within 5 years from the index tumor, a percentage similar 
to that found by Panosetti et al. [29]. However, we should 
underline that about one-fourth of recurrences may be dis-
covered more than 5 years after the index tumor: in the light 
of these results, we agree with other authors who advocated 
long-term surveillance for these patients [26, 29].

Bertolini et al. recently found that patients with an oro-
pharyngeal index tumor had a higher incidence of recur-
rence [30]. In our cohort, we observed a similar pattern 
even though this finding did not reach statistical signifi-
cance (p = 0.81), possibly as a result of the smaller number 
of patients considered in our study.

Interestingly, investigation of the relation between index 
tumor site and recurrence site revealed a statistically signifi-
cant association (p < 0.001). This was particularly evident in 
the oral cavity. A recurrence in the oral cavity after an oral 
index tumor has been previously reported also by Rogers 
et al. [31], and could be explained with a strong local effect 
of carcinogens in this area.

In the light of the high risk of recurrence, clinicians play 
a crucial role in detecting LR and SPT in asymptomatic 

patients early during the follow-up, as this allows for mini-
mally invasive treatment and minimal impact on functional-
ity and quality of life. Conversely, recurrence could be diag-
nosed accidentally during the follow-up visits if a visible 
lesion is appreciable by the clinician, or could be detected 
as a result of a patient’s complaint (but in this situation 
the lesion would likely be larger and need a more invasive 
treatment).

Thus we need a sensitive and easy-to-apply method to 
assist in early diagnosis. Possible solutions have been pro-
posed such as panendoscopy (which, however, requires gen-
eral anesthesia), toluidine blue staining, and Lugol staining 
which, although used in the esophagus, cannot be used in the 
head and neck region because of severe mucosal irritation, 
with patient pain and discomfort [32, 33]. Ongoing studies 
are trying to identify patients at higher risk of SPT by using 
oncogene expression, but the results are not conclusive and 
cannot be applied to clinical practice yet [3].

We think NBI endoscopy could fulfill the requirements of 
ease of application, speed of execution, and patient safety.

Since its first application in head and neck in 2004 by 
Muto et al. [5], NBI has become popular in otolaryngology 
for tumor diagnosis, surgical treatment and follow-up [34, 
35].

Specifically, as regards NBI utility in the follow-up of 
HNSCC, previous studies reported a sensitivity between 90 
and 100%, specificity between 76 and 97%, and accuracy 
between 86.3% and 100% [8]. Our findings of 100% sensitiv-
ity, 98.6% specificity, and 98.8% accuracy are in line with 
the higher values reported by previous studies.

Fig. 3  Recurrence site (y-axis) 
in relation to index tumor site 
(x-axis)
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Consistent with Muto et al. [36] we found a statistically 
significant difference between the sensitivity of NBI and 
WL (p < 0.001). During the follow-up we used to dealing 
with selected patients because of their previous history and 
risk of recurrence, thus a highly sensitive method is manda-
tory. Previous studies [4] underlined how a stricter follow-
up in patients who have developed recurrence is mandatory 
to identify additional tumors arising in the same area. We 
agree with this statement considering that 5 patients in our 
cohort developed two or more recurrences during the follow-
up period.

The slight agreement between WL and NBI in detecting 
TP lesions demonstrates that WL allows the identification 
of TP results only in cases of ulcerative, vegetating lesions 
or elevated erythroplakia, but our aim should be to discover 
flat superficial lesions in asymptomatic patients, as NBI did. 
In fact, biopsies based solely on NBI findings diagnosed 4 
patients with dysplasia and 18 with early tumor (14 cT1, 4 
cT2) in our cohort.

Conversely, we found a substantial agreement in the 
case of TN lesions, justifying the use of HD WL in low risk 
patients.

Previous studies have investigated the NBI advantage to 
diagnose recurrences only in oral and oropharyngeal cancer, 
with values between 27% and 88.2% [14, 37]. In the present 
study, we found 62.5% of diagnostic advantage and, for the 
first time in the literature, we stratified this result according 
to the recurrence site. The highest diagnostic advantage was 
recorded in the hypopharynx (100%), followed by the oro-
pharynx (62.5%) and oral cavity (40%) (p = 0.05).

Considering that the national survey by Morris et al. [2] 
highlighted that the hypopharynx is the second most fre-
quent location affected by SPT after the oropharynx, visu-
alization of this area during endoscopy is crucial.

Hypopharyngeal cancer is often detected at an advanced 
stage, with a consequent poor prognosis [38]. The treatment 
of advanced hypopharyngeal cancer requires destructive sur-
gery and chemoradiotherapy with a reduction in quality of 

life [23]. Conversely, superficial hypopharyngeal cancer can 
be treated with endoscopic submucosal dissection (ESD) 
[39], transoral laser microsurgery (TLM), and transoral 
robotic surgery (TORS) [40–42].

Among the 6 lesions found in the hypopharynx, only 
2 were detectable by imaging, namely those appearing 
slightly elevated at endoscopy. In our opinion it is important 
to underline the ability of NBI to highlight flat lesions not 
otherwise detectable. As also reported by Watanabe et al. 
[43], positive NBI lesions in the hypopharynx appeared as 
a well-demarcated brownish area with scattered brown dots 
on close view; dilated feeding vessels were visible in one 
patient (Fig. 4). None of the hypopharyngeal carcinomas 
were visible under WL at a first observation: in hindsight, 
when returning to WL no dots were visible, but a flat reddish 
area could be appreciated in some cases.

As previously reported [14, 44], despite the small num-
ber of cases (only 2 FP cases), the present study confirmed 
that previous RT does not influence NBI ability to recognize 
atypical vascular patterns.

We should remember that NBI is characterized by a learn-
ing curve and it is an operator-dependent investigation: the 
clinicians performing NBI in this study were experienced 
in this technique, justifying the very good results found in 
our experience.

Conclusions

The risk of recurrence in HNSCC patients is considerable, 
and an early diagnosis to reduce treatment-related effects 
and improve survival is mandatory.

The routine application of NBI endoscopy during follow-
up visits could represent a valid option to detect recurrences 
early. The use of NBI with flexible video-endoscope may 
further improve this ability, especially in a difficult-to-visu-
alize site such as the hypopharynx.

Fig. 4  a Lateral wall of the right 
pyriform sinus under WL: a 
flat reddish area is appreciable 
(circle) with dilated feeding 
vessel (arrows), but dots are not 
visible. b Lateral wall of the 
right pyriform sinus under NBI: 
a well-demarcated brownish 
area with scattered brown dots 
(circle) is visible; dilated feed-
ing vessel (arrows) can be seen
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