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Abstract
Many authors have shown how NBI® plays different roles in the management of laryngeal cancer [1] during preoperative diagnostic work up, in the intra-operative setting, and
during post-treatment (i.e., surgery, radiotherapy or chemo- radiotherapy) follow-up.
The most relevant limitation of NBI® is certainly the possibility of generating, at least
in the early phase of the learning curve, an increased number of false positives with consequently unjustified biopsies. Introduction of the NBI® system to routine laryngological
practice may drastically change diagnostic strategies for early detection of carcinomas in
laryngeal lesions and may lead to minimally invasive treatment of laryngeal diseases at
an earlier stage than is presently possible.
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Introduction
In pre-operative diagnostic work up, NBI® provides a so-called “optical biopsy” of a visible target and allows for evaluation of the presence of suspicious lesions at an earlier
stage [1]. In the intra-operative setting, NBI® helps to evaluate the superficial spreading
of a lesion in order to refine the planned surgical resection [1]. During follow up, NBI®
may detect any persistent, recurrent disease and allows early detection of metachronous
lesions [1].
In diagnostic work up, Kraft et al. [2] reported a sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy of NBI® for detecting
squamous cell carcinoma (SCC) of the larynx of 97%, 96%, 93%, 99%, and 97%, respectively, while white light (WL) showed 79%, 95%, 88%, 90%, and 90%. Lukes et al. [3] found
an NBI® sensitivity and specificity of 100% and 82%, respectively. Bertino et al. [4] reported an NBI® sensitivity, specificity, PPV, and NPV of 97.4%, 84.6%, 91.6%, and 95.1%,
respectively; in contrast, the sensitivity and specificity of WL endoscopy were 98.7%
and 3.3%, respectively [4]. In the study of Ni et al. [5] in type Va lesions, the sensitivity
and specificity of NBI® in detecting severe dysplasia or carcinoma in situ were 100% and
79.5%, respectively. In patients with type Vb and Vc lesions, the sensitivity and specificity
in detecting invasive carcinoma were 83.8% and 100%, respectively [5]. In the study of Ni,
the diagnostic accuracy of NBI® and WL visualization was 90.4% and 76.9%, respectively
[5]; the sensitivity and NPV of NBI® in detecting malignant lesions (i.e., carcinoma in
situ or invasive carcinoma) were 88.9 % and 91.7%, respectively, which was significantly
higher (p<0.05) than that of WL (68.9% and 79.1%). The specificity and PPV of NBI® were
93.2% and 90.9%, respectively; the results for WL visualization did not differ significantly
(89.8% and 83.8%) [5]. Heikki et al. reported a sensitivity of NBI® of 55% with a PPV of
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91% [6]. Piazza et al. showed a sensitivity, specificity, PPV, NPV, and accuracy of NBI® for
detecting SCC of larynx of 98%, 90%, 86%, 88%, and 92%, respectively, while WL showed
33%, 95%, 85%, 100%, and 64%, respectively [7] .
In the intra-operative setting, Piazza et al. examined patients with intra-operative
endoscopy by WL and NBI® light (Figure 1) with rigid 0° and 70° angled telescopes during
microlaryngoscopy; surgical resection was performed taking into account pre- and intraoperative information obtained by NBI®. All specimens were oriented, stained with black
ink at one surgical margin, and submitted for histopathologic examination to a dedicated
pathologist to obtain specific information in relation to the “suspicious” areas identified
by NBI® [8]. In this way, the authors obtained a substantial amount (10%) of intra-operative up-staging, which was then confirmed at histopathology [9].
A summary of all results is listed in Table 1.

Figure 1. WL (a) and NBI® (b) laryngeal intra-operative definition of surgical margins.
Table 1. Sensitivity, specificity, PPV, NPV, and accuracy of NBI® compared to WL in the
early detection of SCC of larynx. (N) number of patients; (p) statistical analysis; (ns) statistical analysis not significant.
Author

Year

Kraft et al.

2014 205

Lukes et al.

N

Light Sensitivity Specificity PPV
%
%

NPV

Accuracy

NBI® 97

96

93

99

97

WL

79

95

88

90

90

p

p<0.01

ns

ns

p<0.01 p<0.01

91.6

95.1

2014 109

NBI® 100

82

Bertino et al. 2013 156

NBI® 97.4

84.6

WL

98.7

3.3

p

ns

p<0.001

Ni et al.

2011 104

NBI® 88.9

93.2

90.9

91.7

90.4

WL

68.9

89.8

83.8

79.1

76.9

p

p<0.05

ns

ns

p<0.05 p<0.05

Irjala et al.

2011 35

NBI® 55

91

Piazza et al.

2010 279

NBI® 98

90

86

88

92

WL

33

95

85

100

64

p

-

-

-

-

-
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Recently, Garofolo et al. investigated the effect of intra-operative NBI® examination
on the incidence of positive superficial surgical margins in early glottic cancer treated
by transoral laser microsurgery (TLM) [10]. Data demonstrated that routine use of intraoperative increases the accuracy of neoplastic superficial spreading evaluation during
TLM and significantly reduced (from 23.7% to 3.6%) the rate of positive margins reported
in a matched historical group of patients treated by TLM without the use of NBI®.
During follow-up, NBI® helps in early detection of persistent or recurrent disease and
in identification of metachronous lesions. In the case of positive NB® findings, patients
are scheduled for reassessment by microlaryngoscopy under general anesthesia [8].
Interestingly, NBI® maintains its high sensitivity, specificity, PPV, NPV, and accuracy
even after radiotherapy or chemo-radiation (100%, 98%, 92%, 100%, and 98%, respectively) [11]. These data have been confirmed by Zabrodsky; the accuracy, sensitivity,
specificity, PPV and NPV of NBI® were 88%, 92%, 76%, 96%, and 91%, respectively. These
results demonstrate that outpatient transnasal endoscopy with NBI® is an excellent
method for follow-up of patients with carcinomas of the larynx and the hypopharynx
primarily treated with radiotherapy [12].
Discussion
Early detection of laryngeal cancer is always desirable because it permits a higher rate
of therapeutic success, and consequently a higher determinate survival rate. Delayed
diagnosis may lead to treatment options that often cause mutilation and unfavorable
prognosis.
In the last two decades, adjunctive techniques have emerged with the objective of
enhancing the assessment of the mucosa of the upper airways, facilitating in vivo detection and distinguishing between inflammatory and premalignant and malignant diseases.
Among these, NBI® is an endoscopic method that is associated with definite diagnostic
improvements.
The main advantage of NBI® is that it can easily detect and distinguish malignant and
premalignant tumors from benign lesions [2, 6] that are not detectable with more traditional endoscopic procedures.
The most important observation for correct diagnosis is that of the changes in the
shape of intraepithelial papillary capillary loops (IPCL) [3, 5]. In the diagnosis of superficial malignant lesions, the most notable IPCL features are well-demarcated brownish
areas and scattered brown dots [5].
NBI® offers not only a diagnostic gain in terms of definition of the margins of lesions
and of detection of lesions that are not visible on WL, but also diagnostic gain in terms
of suspicion of malignancy [4]. The improvement of control of superficial margins allows
more accurate transoral resection [7].
During the pre-operative diagnostic work-up, an “optical biopsy” of an already visible
target, can be obtained that may thus affect the decision of a biopsy procedure [4].
The most relevant limitation of NBI® is certainly the possibility of generating, at least
in the early phase of the learning curve, an increased number of false positives with
consequently unjustified biopsies. Although IPCL can be modified by inflammation, it is
generally possible to distinguish them from those observed in neoplastic lesions based
on their ill-defined margins and relatively low density [6, 7].
The presence of necrotic tissue or a thick white patch on lesions may affect the evaluation of IPCL features, especially for invasive carcinoma. In this situation, more attention
should be paid to borderline regions and areas with a thinner white patch in order to
delineate any dots or irregular, tortuous, line-like shapes that may aid classification [5].
During NBI® examination, it is very important that the endoscope is brought close
to the lesion so that the vessels can be reliably assessed; in patients with a strong gag
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reflex, conclusive assessment of the larynx may be impossible, and thus NBI® should be
performed under general anesthesia. Other disadvantages are the expensive equipment
and the impossibility to be certain of the vertical extension of a lesion [2].
A bias related to NBI® evaluation is that there is no internationally accepted method
of classification of vascular patterns even if the reported values of sensitivity and specificity are very high and reproducible [3].
Conclusions
NBI® is an important modality for objective and early detection of primary SCC of the
larynx (Figures 2 and 3). The procedure is not technically more difficult than conventional
WL endoscopy and after some practice, it does not even take too much additional time.
It does require a practical training period, comparable to all new techniques, to get used
to its handling and to raise its sensitivity and specificity to the level where NBI® truly
provides additional value for diagnosis.

Figure 2. WL (A) and NBI® (B) laryngeal follow-up for left VF SCC (type II cordectomy);
early detection of anterior commissural recurrence.

Figure 3. WL (A) and NBI® (B) laryngeal pre-operative examination in a patient
presenting abnormal vascular patterns of left VF suggesting of SCC.
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Introduction of the NBI® system to routine laryngological practice may drastically
change diagnostic strategies for early detection of carcinomas in laryngeal lesions and
may lead to minimally invasive treatment of laryngeal diseases at an earlier stage than is
presently possible.
NBI® allows for recognition of changes in the epithelial microvessels, because its optical properties enhance their contrast with surrounding tissues. There are thus greater
chances of detecting lesions at an earlier stage, which might be missed with conventional
WL observation. In other words, NBI® increases the likelihood of early detection of laryngeal cancer.
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