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ABSTRACT: Background. The purpose of this study was to evaluate
combined autofluorescence (AF) and narrow band imaging (NBI) for
detection of mucosal lesions additional to known primary head and neck
cancers and to determine impact on management.

Methods. Patients with head and neck cancer requiring preoperative
screening or posttreatment surveillance had white light (WL), AF and NBI
inspection of the head and neck and bronchus. Known primary cancers
were not analyzed, only additional lesions. Moderate dysplasia or worse
was considered significant.

Results. In all, 73 patients were recruited. Respectively, there were 24
and 18 additional lesions in the head and neck and bronchus that had

significant histopathology. In both regions, AF and NBI were more
sensitive than WL for detecting significant dysplasia with NBI
demonstrating better specificity than AF (p ¼ .003); 11 of 73 patients
(15.1%) had additional findings detected by AF and NBI, which had an
impact on management.

Conclusion. Combined AF and NBI inspection is highly specific at
panendoscopy and can influence management. VC 2012 Wiley
Periodicals, Inc. Head Neck 35: 619–625, 2013

KEY WORDS: head and neck cancer, panendoscopy, autofluorescence,
narrow band imaging, field carcinogenesis

INTRODUCTION
Patients with head and neck cancer are at risk of

synchronous or metachronous primary tumors in the aero-
digestive tract due to field cancerization.1,2 In many insti-

tutions, panendoscopy is performed for the detection of
such lesions with diagnostic yields under white light
(WL) inspection of approximately 3%.3 Autofluorescence
(AF) inspection of the head and neck and bronchus is not
routinely used at panendoscopy. However, studies have
shown that using AF improves the detection rates of pre-
malignant lesions in both regions4–8 as well as having an
impact on overall management.9 In the bronchus AF has
been shown to have high sensitivity but poor specificity,
with at least a 30% false positive rate.10–13 AF has also
been used in the head and neck region, with sensitivities
of 94% to 100% being reported for the detection of dys-
plasia or worse,14–16 with evidence that AF can detect tu-
mor extension beyond what can be seen with white light
alone.17 False-positive rates are similar to those found in
the bronchus. In particular, regions around the tongue and
gingival plaques can exhibit abnormal fluorescence due to
microbially generated porphyrins.18

Narrow band imaging (NBI) is a simple endoscopic
method that uses 2 narrow bands of light, the first at 400
to 430 nm and the second at 525 to 555 nm to only mini-
mally penetrate the superficial mucosa and enhance the
early abnormal angiogenesis seen in premalignant and
malignant lesions.19 NBI has been reported to improve
the sensitivity, diagnostic accuracy, and negative predic-
tive value for the detection of early head and neck squa-
mous cell carcinomas (SCCs) compared with white light
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inspection.20–23 It has also been shown to be effective in
detecting second primary cancers in patients with previ-
ous oral SCCs.24 In the bronchus, NBI has been shown to
be more specific than AF without compromising its sensi-
tivity.25 Well-characterized changes can be seen that cor-
respond to an early increase in vascularization of lesions
of severe dysplasia or worse; these include intrapapillary
capillary loops (IPCLs) and tortuosity of vessels.26 No
prospective data are available that combine WL, AF, and
NBI inspection of the head and neck and bronchus
regions to compare their relative sensitivities and specif-
icities. Nor are there data available on how the combined
addition of AF and NBI can have an impact on manage-
ment of patients with head and neck cancer.
We used AF and NBI in patients with head and neck

cancer planned for panendoscopy as part of their diagnos-
tic workup. The aim was to screen for additional lesions
to the primary head and neck cancer, both in the upper
aerodigestive tract and in the bronchus, and to determine
how these had an impact on overall management. Fur-
thermore, we wanted to determine if the addition of NBI
improved the poor specificity of AF without influencing
overall sensitivity.

MATERIALS AND METHODS
The study was performed at The Royal Brisbane and

Women’s Hospital, Queensland, Australia, and was
approved by the Human Research Ethics Committee of
this institution (08/QRBW/20). Patients were prospec-
tively recruited from the hospital’s large multidisciplinary
head and neck cancer clinic. Consecutive patients with
known SCC of the head and neck, and patients with SCC
of unknown primary origin, planned for panendoscopy as
part of their diagnostic workup were enrolled. In addition,
patients were enrolled who had previously completed de-
finitive treatment for head and neck SCC, but required
reassessment with panendoscopy because of suspicion of
recurrent disease. Informed consent was obtained in all
cases. Patients with poor functional status or with cancers
planned for palliative management only were excluded.
The Wolf autofluorescence system was used (Diagnos-

tic Autofluorescence Endoscopy [DAFE]; Richard Wolf,
Knittlingen, Germany): Combilight PN 5138 light source
and processor, and 1CCD Endocam PN 5520 camera.
The NBI bronchoscopic system used consisted of the
Olympus NBI ENF-VQ nasendoscope for inspection of
the oral cavity and larynx/hypopharynx; the Olympus

T180 bronchoscope for inspection of the tracheobronchial
tree; and the CLV-180 light source and processor, which
has the NBI filter (Olympus Medical Systems Corp., To-
kyo, Japan). Both the AF and NBI equipment used in this
study are of standard definition format.
The procedures were undertaken in the bronchoscopy

suite prior to the panendoscopy. White light inspection
occurred first. AF and NBI inspection of the upper aero-
digestive tract was performed by a single physician
(P.N.) who scored suspicious lesions in accord with the
criteria outlined in the following text. This physician was
aware of each patient’s clinical history. It was important
to have a single physician perform this part of the proce-
dure to enable an accurate report of findings in this
region to the multidisciplinary clinic to ensure correct
sites for additional biopsies at the subsequent panendo-
scopy, and to allow management decisions to be made.
Still images of biopsied lesions were captured at the
shortest possible focal length in Windows Live Movie
Maker (freeware; 2010 Microsoft Corporation). A second
physician scored these AF and NBI images of biopsied
sites. This physician was blinded to results of histopathol-
ogy of the lesions. This was done to provide a second in-
dependent visual score of AF and NBI findings in the
head and neck region.
Standard preoperative panendoscopy was done by ear

nose throat (ENT) surgeons, which included white light
esophagoscopy; AF and NBI inspections of the esophagus
were not done because we did not have AF equipment
for this region. Random biopsies of sites deemed normal
by AF and NBI were performed by the ENT surgeons in
accord with usual practice.
In the bronchus, AF and NBI inspections were per-

formed by 2 different thoracic physicians experienced
with these 2 technologies. Each was blinded to the results
of the other bronchoscopy. Sites for biopsy were recorded
independently during each procedure and biopsies taken
after both had been completed. Random biopsies were
not taken since others have shown a very low false nega-
tive rate for these 2 techniques.25 Optical findings were
reported in accord with the grading system outlined in
Table 1, which was adapted from previously established
criteria.25,27

Any lesion not normal by any imaging modality (grade
2 or worse) was biopsied. Biopsies of the head and neck
region were performed by ENT surgeons at the time of
panendoscopy with the aid of digital photos and video
recordings of the abnormal areas. Biopsies of the

TABLE 1. Visual grading of white light, autofluorescence, and narrow band imaging findings.

Grade White light Autofluorescence Narrow band imaging

1 No visual abnormality Green image Normal mucosal vascularity
2 Erythema, swelling/thickening of mucosa.

Inflammation, fibrosis, trauma, and granulation.
Slight decrease in fluorescence
with poorly defined margins.
Faint violet image.

Increased capillary density
and fewer than 2 criteria
as outlined in grade 3.

3 Nodular, polypoid lesions; irregular mucosa. Definite decrease in fluorescence
with clearly defined margins.
Violet image.

More than or equal to 2 criteria
present: brown discoloration;
capillary loops; dotted vessels;
tortuous vessels; abrupt-ending
vessels.
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bronchus were performed at the time of AF and NBI
bronchoscopy.

Statistical analysis

For statistical purposes, lesions graded as 3 on the vis-
ual scale were considered significant, and biopsies of
moderate dysplasia or worse in accord with the World
Health Organization grading system for SCC for the head
and neck and bronchus were considered pathologically
significant. The known primary carcinomas were not
included in the final analysis. All significant head and
neck histopathology results (moderate dysplasia or worse)
were confirmed by a reference head and neck pathologist.
Two reference lung pathologists were used to assess all
bronchial biopsies.
Results were expressed in 2 ways. First, in accord with

previous authors using these 2 modalities in the bron-
chus,25 the performances of AF and NBI were reported
for lesions of moderate dysplasia or worse. Results were
analyzed on a per lesion basis, with sensitivity and speci-
ficity with 95% confidence intervals (CIs) of each imag-
ing modality reported independently. Fisher’s exact test
was used to compare the relative sensitivity and specific-
ity for white light, AF, and NBI. A 2-tailed value of p <
.05 was taken to be significant.
Second, results were reported in terms of biopsy results,

which had an immediate impact on management. Since
field cancerization is well described in this patient popu-
lation, AF and NBI detection of carcinoma, carcinoma in
situ (CIS), and severe dysplasia lesions were considered
immediately actionable by the head and neck clinic. Mild
and moderate dysplasias were not considered immediately
actionable.

RESULTS
Prospective patient recruitment occurred over an

18-month period between June 2009 and November 2010
inclusive. In total 73 patients were enrolled and their
characteristics are summarized in Table 2. Forty-seven of
the 73 patients (64.4%) had panendoscopy in the context
of a newly diagnosed head and neck cancer; 10 of 73
patients (13.7%) had an SCC of unknown primary origin;
and 16 of 73 patients (21.9%) were referred for reassess-
ment because of clinical concern having previously com-
pleted definitive treatment for a head and neck cancer.
Three patients did not have bronchoscopic inspection of
the tracheobronchial tree because of concern regarding
airway compromise due to the size of their primary carci-
nomas. No complications were noted for any of the AF or
NBI examinations.
Of the 10 patients who had SCC of unknown primary

origin, 1 of 10 patients (10%) had the primary detected
by both fluoro-D-glucose positron emission tomography
(FDG-PET) CT and AF/NBI inspection. Nine of 10
patients (90%) did not have the primary detected by
FDG-PET-CT. Of these 9, 2 of 9 patients (22%) had the
primary detected by AF and NBI with both cases being
CIS in the right pyriform fossa. These cases are described
in the impact on management section. The remaining 7
cases found no primary lesion after random biopsies were
taken at panendoscopy.

Head and neck region

In the head and neck region there were 42 extra biopsies
taken because of abnormal AF or NBI findings. Histopa-
thology of these showed 17 normal/inflammatory lesions
(40.5%), 1 mild dysplasia (2.4%), 6 moderate dysplasias
(14.3%), 11 severe dysplasias (26.2%), and 7 carcinomas in
situ (16.7%). Two patients had grade 3 suspicious changes
detected in the larynx with AF and NBI, which were thought
to be inflammatory changes only under WL. Histopathology
at the initial panendoscopy for these patients both suggested
fungal infection. However, both progressed rapidly clini-
cally, and at repeat panendoscopy approximately 2 months
later biopsy revealed invasive SCC in both cases. Only the
original biopsy results were included in the final results.
For lesions of moderate dysplasia or worse, sensitivity

of WL was 0.375 (95% CI, 0.21–0.57) and the specificity
was 0.95 (95% CI, 0.75–0.99). AF and NBI had the same
sensitivity: 0.96 (95% CI, 0.80–0.99). The specificity of
AF was 0.26 (95% CI, 0.12–0.49), whereas for NBI it
was 0.79 (95% CI, 0.57–0.91). Both AF and NBI were
significantly more sensitive than WL (p ¼ .003). The spe-
cificities of WL and NBI were not significantly different
(p ¼ .34), with both modalities being more specific than
AF: p < .0001 and p ¼ .003 compared with WL and
NBI, respectively. In addition, there were 66 random
biopsies that were negative for dysplasia or malignancy
and also negative at the time of AF and NBI inspection.

TABLE 2. Patient characteristics and reasons for panendoscopy.

Factor No. (%)

Sex
Male 58/73 (79.5%)
Female 15/73 (20.5%)

Mean age, y 64.15 6 8.23
Smoking history 5/73 (6.8%) lifelong

nonsmokers
68/73 (93.2%) current
or ex smokers

Mean 40.30 6 15.6
pack years

Alcohol history 9/73 (12.3%) consumed
more than 40 grams
per day

Reasons for
panendoscopy

Primary head and neck
tumor site

47/73 (64.4%)

Larynx/hypopharynx 22
Floor of mouth 10
Tonsil/soft palate 8
Tongue 4
Retromolar trigone 1
Gingiva 1
Buccal mucosa 1

SCC of unknown primary
origin

10/73 (13.7%)

Referred for reassessment
because of clinical concern.
Previously completed
definitive treatment for head
and neck cancer.

16/73 (21.9%)

Abbreviation: SCC, squamous cell carcinoma.
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On blinded review of still images by the second physi-
cian of biopsied lesions in the head and neck region only 2
NBI images were reported differently. One was a fungal
lesion correctly scored as a 2; this lesion was incorrectly
scored as a 3 by the first investigator. The other was a CIS
lesion incorrectly scored as a 2; this lesion was correctly
scored as a 3 by the first investigator. These 2 discrepan-
cies in visual scores resulted in no difference in specificity
findings between the 2 investigators.

Bronchus

In the bronchus, there were 67 extra biopsies taken
because of abnormal AF or NBI. Histopathology of these
showed 28 normal/inflammatory lesions (41.8%), 10 meta-
plasias (14.9%), 11 mild dysplasias (16.4%), 12 moderate
dysplasias (17.9%), and 6 severe dysplasias (8.9%). No CIS
lesions or invasive endobronchial carcinomas were found.
For lesions of moderate dysplasia or worse, white light

sensitivity was 0.17 (95% CI, 0.06–0.39) and specificity
was 0.96 (95% CI, 0.85–0.99). For AF, the sensitivity and
specificity respectively were 0.78 (95% CI, 0.55–0.91) and
0.54 (95% CI, 0.40–0.68), and for NBI it was 0.89 (95%
CI, 0.67–0.97) and 0.85 (95% CI, 0.72–0.92), respectively.
Both AF and NBI were more sensitive than WL for detect-
ing significant dysplasia (p ¼ .0006 and p < .0001,
respectively). The sensitivities of AF and NBI were not
significantly different (p ¼ .66); however, NBI was more
specific than AF (p ¼ .003). Table 3 summarizes the
results for both the head and neck and bronchus regions.

Impact on management

In 11 of 73 cases (15.1%), AF and NBI inspection sig-
nificantly influenced definitive management. These cases
are summarized in Table 4 for carcinoma and CIS lesions

and for severe dysplasia lesions (Figures 1 and 2 are cited
in Table 4). Six of the 11 cases (54.5%) found involved
the larynx, 2 of 11 cases (18.2%) were unknown primary
cancers with the primary detected in the right pyriform, 1
of 11 cases (9.1%) was a primary tonsillar lesion, 1 of 11
cases involved the tongue (9.1%), and 1 of 11 cases
(9.1%) was a retromolar trigone SCC.
Not included in Table 4 was an additional patient who

had negative AF and NBI findings at the anterior com-
missure, which was considered to be suspicious at white
light panendoscopy. AF and NBI bronchoscopy was per-
formed to determine if the white light findings were a
true positive. We detected no involvement of the anterior
commissure and laser resection proceeded instead of
radiotherapy and the lesion was completely excised.
Furthermore, not included in Table 4 were an additional

3 patients who had additional findings detected by AF and
NBI, which did not immediately influence definitive man-
agement but did alter long-term follow-up. Their cases are
summarized in Table 5 (Figure 3 is cited in Table 5).
In the bronchus, the 12 moderate dysplasias and 6 severe

dysplasias were detected in a total of 8 of 73 patients
(11%). One of the 8 patients required endobronchial argon
plasma coagulation for persistent severe dysplasia. The
remaining 7 of 8 patients have either already had or are
awaiting follow-up surveillance bronchoscopy, but none
has as yet required argon plasma coagulation for persistent
high-grade endobronchial dysplasia. Surveillance is impor-
tant, because up to 10% of moderate dysplasias and up to
30% of severe dysplasias can progress to invasive SCC.28

DISCUSSION
To date there have been no prospective studies that

have added both AF and NBI to WL panendoscopy as

TABLE 3. Sensitivity and specificity of white light, autofluorescence, and narrow band imaging.

White light Autofluorescence Narrow band imaging

Head and neck
True positive

Number of moderate, severe,
or CIS lesions with positive
optical findings.

9/24 (37.5%) 23/24 (95.8%) 23/24 (95.8%)

Sensitivity 0.375 (95% CI, 0.21–0.57) 0.96 (95% CI, 0.80–0.99) 0.96 (95% CI, 0.80–0.99)
True negative

Number of normal, metaplasia
or mild dysplasia lesions with
negative optical findings.

18/19 (94.7%) 5/19 (26.3%) 15/19 (78.9%)

Specificity 0.95 (95% CI, 0.75–0.99) 0.26 (95% CI, 0.12–0.49) 0.79 (95% CI, 0.57–0.91)
p ¼ .003

Bronchus White light Autofluorescence Narrow band imaging
True positive

Number of moderate, severe,
or CIS lesions with positive
bronchoscopic findings.

3/18 (16.7%) 14/18 (77.8%) 16/18 (88.9%)

Sensitivity 0.17 (95% CI, 0.06–0.39) 0.78 (95% CI, 0.55–0.91) 0.89 (95% CI, 0.67–0.97)
True negative

Number of normal, metaplasia or
mild dysplasia lesions with
negative bronchoscopic findings.

44/46 (95.7%) 25/46 (54.3%) 39/46 (84.8%)

Specificity 0.96 (95% CI, 0.85–0.99) 0.54 (95% CI, 0.40–0.68) 0.85 (95% CI, 0.72–0.92)
p ¼ .003

Abbreviations: CIS, carcinoma in situ; CI, confidence interval.
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part of the standard diagnostic workup for patients with
head and neck cancer. We have previously reported on
the addition of AF to WL inspection, which changed
management in 6% of patients.9 In that series, despite
improved sensitivity, the low specificity meant an
increase in unnecessary biopsies. The data presented here
address that problem with the addition of NBI. Whereas
both modalities have been investigated together in the
bronchus, with a similar yield for lesions of moderate
dysplasia or worse as in our series,25 AF and NBI have
been studied independently only in the head and
region.22,24,26,29 Our results confirm previous findings that
NBI is more specific than AF without compromising sen-
sitivity, using a World Health Organization (WHO) grad-
ing of moderate dysplasia or worse as a marker of their

FIGURE 1. Autofluorescence and narrow band imaging findings
of patient 4 from Table 4. The anterior commissure involvement
was not detected at initial white light panendoscopy. [Color figure
can be viewed in the online issue, which is available at
wileyonlinelibrary.com.]

TABLE 4. Immediate management changes due to autofluorescence and narrow band imaging findings for carcinoma and CIS lesions and for severe
dysplasia lesions.

Case history Additional AF and NBI findings Change in management

Carcinoma and CIS lesions
Patient 1: Previous radiotherapy
to right vocal cord SCC.

Detected anterior commissure SCC that
extended into the subglottic region that
was not detected at WL panendoscopy.

Management changed from laser
resection to laryngectomy with
histology, confirming tumor extension
into the trachea.

Patient 2: Right vocal cord SCC.
Planned for laser resection.

Detected anterior commissure SCC
involvement and anterior left vocal
cord involvement.

Management changed from laser
resection to radiotherapy.

Patient 3: Right vocal cord SCC,
suspicious epiglottis. Planned for
laser resection.

Detected anterior commissure and more
extensive epiglottis involvement with
SCC, tracking across midline.

Extent of disease greater than first
assessed under WL, and management
changed to radiotherapy.

Patient 4: Right vocal cord CIS.
Anterior commissure assessed as
clear under WL inspection. Planned
laser resection.

Anterior commissure detected to be
involved. This was not seen at the
initial WL panendoscopy (Figure 1).

Management changed from laser
resection to radiotherapy.

Patient 5: Unknown primary. Right pyriform CIS lesion detected. Enabled resection of primary site.

Patient 6: Unknown primary with
a right cervical chain lymph node.

Right pyriform CIS lesion detected
(Figure 2, Video 1). This was not
detected at WL microlaryngoscopy.

Enabled laser resection of primary site
along with neck dissection and
radiotherapy.

Patient 7: Previous CIS palate and
right tonsil.

Detected CIS recurrence in the right
tonsillar region and right posterior
tongue not seen under WL.

Enabled accurate mapping of the lesion
for laser resection.

Patient 8: Left retromolar trigone SCC
planned for wide local excision.

Detected extension onto the tongue. Wider resection margin taken.
Histopathology showed that there was
CIS (not seen under WL inspection)
surrounding the primary SCC and that
both were completely resected.

Severe dysplasia lesions
Patient 9: SCC left tongue. Detected additional severe dysplasia lesion

in the left floor of mouth, which was
not seen under WL.

Surgical margins widened to resect the
additional floor of mouth severe
dysplasia at the time of tongue
resection.

Patient 10: Previous left vocal cord
SCC with resection.

Detected persistent severe dysplasia of left
vocal cord classified as nonsignificant
leukoplakia under WL.

Repeat laser resection of vocal cord
lesion.

Patient 11: WL inspection detected a
lesion on the right vocal cord
assessed as being benign.

Detected severe dysplasia on the right
vocal cord.

Laser resection of vocal cord lesion.

Abbreviations: CIS, carcinoma in situ; SCC, squamous cell carcinoma; WL, white light; AF, autofluorescence; NBI, narrow band imaging.
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relative performances in accord with previous authors.25

NBI displays distinct vascular patterns in the presence of
dysplasia and CIS and suffers less from the false posi-
tives of AF due to trauma, inflammation, previous biop-
sies, or treatment (such as diathermy or radiotherapy).
Indeed the specificity of AF in our study is poorer than
that in previously reported studies because a proportion
of the patients had had previous definitive treatment. This
caused false- positive AF findings, but also helped to
highlight the benefit of having NBI available to improve
the specificity of findings in patients who had undergone
previous treatments or biopsies.
The head and neck samples were taken on the basis of use

of AF and NBI by 1 clinician so they best indicate the utility
of the combined modalities. The review of the procedural
videos by another physician showed disagreement on only
2 lesions and this supports the utility of NBI alone because
of its specificity. Furthermore, data from the bronchus sup-
port the possible use of NBI as an independent screening
tool because 2 different proceduralists had to detect the
lesions with only a single modality, demonstrating the
equivalent sensitivity and superior specificity of NBI.
We found that these imaging modalities were useful in

directing management plans, especially in laryngeal cases.

In particular, the flexible nature of the instruments and
their magnified views allowed for easy assessment of the
vocal cords and anterior commissure, which can some-
times be difficult with rigid nonmagnifying instruments.
This allowed for directed biopsies at the time of panendo-
scopy or microlaryngoscopy. AF or NBI inspection of the
head and neck region alone can easily be done in the out-
patient setting with topical anesthesia in the same manner
as traditional white light nasendoscopy. This adds mini-
mal time to the usual consultation once the learning curve
with these imaging techniques has been achieved.
In the bronchus, the flexible scope allows for easier

access to the subsegmental bronchi not usually accessible
by traditional rigid white light panendoscopy. Our study
found that 8 of 74 patients (11%) had at least 1 lesion of
moderate dysplasia or worse. Only 3 of 18 of these
lesions (16.7%) (in 3 separate patients) were found to be
abnormal under WL inspection, meaning that 15 of 18
lesions (83.3%) required AF or NBI to detect them. This
group of patients is at increased risk of lung cancer, and
previous authors have demonstrated the value of AF
bronchoscopy for surveillance of early central airways
lung cancer in this patient population with opportunity
for less invasive, endobronchial treatments.7 However,

FIGURE 2. White light, autofluorescence, and narrow band imaging findings of the right pyriform sinus of patient 6 from Table 4. White light
inspection failed to detect carcinoma in situ (CIS) in this region. [Color figure can be viewed in the online issue, which is available at
wileyonlinelibrary.com.]

TABLE 5. Patients with additional AF and NBI findings that altered long-term follow-up.

Case history Additional AF and NBI findings Change in long-term follow-up

Patient 1: Suspicious lesion detected on left
vocal cord at WL nasendoscopy.

AF and NBI inspection detected lesions
at the left vocal cord, left arytenoids
and left false cord (the latter 2 not
seen under WL).

Histopathology confirmed moderate dysplasia in all
3 regions.

Close surveillance of these 3 regions; no additional
management as yet.

Patient 2: Previous left vocal cord and false
cord CIS excised with LASER. Recent WL
inspection deemed to be normal.

AF and NBI bronchoscopy detected an
abnormal region on the left false
cord (Figure 3).

Biopsy at next ear, nose, and throat surgical
follow-up confirmed severe dysplasia.

Attended for follow-up bronchoscopy of
endobronchial dysplasias.

Excision of these areas was performed at a later
date using the images obtained at AF and NBI
bronchoscopy.

Patient 3: Three previous floor of mouth
carcinomas excised over period of
14 years.

AF and NBI inspection detected a
suspicious lesion adjacent to a skin
graft in the right floor of his mouth.

Initial biopsy confirmed moderate dysplasia and
prompted close surveillance.

Four months later, NBI changes were persistent,
leading to excision of this lesion, which confirmed
a small focus of SCC with clear margins.

Abbreviations: CIS, carcinoma in situ; SCC, squamous cell carcinoma; WL, white light; AF, autofluorescence; NBI, narrow band imaging.
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the long-term impact of endobronchial dysplasia on sur-
vival in patients with head and neck cancer is unknown
and requires further study, preferably in a randomized
and multicenter design. Furthermore, there are the issues
of added procedural time with sedative anesthetics and
the need for long-term follow-up of such lesions.
In the future, high-definition and higher-magnification

endoscopes and bronchoscopes will continue to improve
the images obtained, perhaps allowing us to visualize
abnormal vasculature adequately with WL alone. Pres-
ently though, the addition of AF and NBI to white light
panendoscopy does allow the clinician to quickly detect
suspicious lesions and that in our experience usually such
lesions are more easily seen with AF, with NBI providing
improved specificity and targeted sites for biopsy. How-
ever, we do note that, in contrast, a recent similar-sized
study by Sweeny et al30 found that AF was no better than
WL in detecting oral cancer in patients with a previous
history of head and neck cancer.
In terms of study limitations, the single-operator and

nonrandomized inspection of the head and neck region
meant that results for that region were combined-modality
results. However, whereas sensitivity results reflect the
combined-modality approach, the specificity results can
still be viewed independently using histology as the final
arbiter. In addition, we were able to demonstrate reprodu-
cibility of the specificity results via independent scoring
of the AF and NBI images by a second investigator.

CONCLUSION
AF and NBI inspection adds to WL evaluation in

patients with head and neck cancer. NBI improves speci-
ficity and can have a direct impact on patient management.
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FIGURE 3. Autofluorescence and narrow band imaging of a false
cord high-grade dysplasia discovered at routine follow-up
bronchoscopy (patient 2 from Table 5). [Color figure can be
viewed in the online issue, which is available at
wileyonlinelibrary.com.]
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