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Abstract

Background: Narrow band imaging (NBI) is reported to improve the diag-
nostic importance of nasopharyngeal cancer. The purpose of this review was
to evaluate the diagnostic significance of NBI in the literature and compare it
to the conventional white light endoscopy. The use of narrow band imaging
(NBI) and further technological achievements concerning the resolution and
magnification of endoscopic images have in the past 15 years. With the use of
NBI, superficial mucosal lesions, which may be missed by standard WLI en-
doscopy, can be identified easily by their neoangiogenic pattern. Objective:
To assess diagnostic value of the narrow band imaging and white light en-
doscopy in nasopharyngeal carcinoma and compare diagnostic values (sen-
sitivity, specificity, positive predictive value and negative predictive value)
with white light endoscopy. Search Methods: From 2010 to 2020, data was
searched from electronic databases such as PubMed, web of science. We used
narrow band imaging as a key word accordance with diagnostic modalities
such as sensitivity, specificity, PPV and NPV and data were collected. Re-
sults: We have found mainly 6 studies have discussed about diagnostic value
of endoscopy in nasopharyngeal carcinoma in the total of 2746 suspected pa-
tients. Among them, 5 studies have compared diagnostic values such as sensi-
tivity, specificity, positive predictive value and negative predictive value be-
tween NBI and WLE. Among 5 studies, 4 studies have found higher sensitivi-
ty in NBI, 2 studies found higher 1 equal to WLE specificity in NBI. 3 studies
have compared PPV and NPV between NBI and WLE. Among them, all the
studies found higher PPV and NPV in NBI than WLE. Conclusion: Recently
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developed narrow band imaging has a great significance in the diagnosis of
nasopharyngeal carcinoma. Although NBI has also encountered some prob-
lem such as contact bleeding and darker image. So, further evaluation should
be done.
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1. Introduction

Nasopharyngeal carcinoma (NPC) is a tumor common in Southeast Asia. The
region with the highest incidence is southern China, with 25/100,000 people in
Guangzhou and Taiwan every year. The mean age at diagnosis was 45 - 55 years,
with an annual incidence of 23.3 cases per 100,000 men and 8.9 cases per
100,000 women [1]. In China, the incidence varies from region to region and
gradually decreases from South China to North China, with an annual incidence
of 2 - 3 cases per 100,000 people. The geographic and ethnic distribution of this
tumor is significant, with a particularly high prevalence in southern China,
Southeast Asia, and North Africa [2].

In the present scenario, most of the medical institutes use white light endos-
copy guided histopathological examination for the diagnosis of NPC [3]. Alt-
hough larger tumor is easily seen by white light endoscopy, but superficial tumor
is hard to be identified with WLE. Early and small tumors may not be distin-
guishable from adenoid tissue or normal nasopharyngeal mucosa. So, there is
high chance of missing small or early nasopharyngeal tumors by WLE. Naso-
pharyngeal cancer and precancerous lesions are usually difficult to analysis and
may pose a challenge for doctors trying to visualize them using standard white
light endoscopes. To overcome this, new endoscopic method is developed color
spectrum of tumor surface to visualize tumor microvascular patterns called im-
age enhanced endoscopy [4] [5]. It uses optical and/or electronic methods, such
as narrow-band imaging (NBI), auto fluorescence imaging (AFI), i-scans, flexi-
ble spectral imaging color enhancement (FICE), confocal laser endo microscopy
(CLE) and I scan Optical Enhancement (OE) endoscopy.

Narrow-band imaging (NBI) is newly developed image enhanced technique
developed by Olympus. It follows NBI principle which uses two specific wave-
lengths of light that are strongly absorbed by hemoglobin [6] [7]. NBI technolo-
gy filters selected light waves (that is, 415 nm blue light and 540 nm green light)
by using hemoglobin bandwidth adsorption. In this way, narrow band waves not
only penetrate the epithelium to highlight the capillary network associated with
neoangiogenesis, but also reach deeper tissues, thereby enhancing submucosal

epithelial blood vessels, highlighting the capillary network, and penetrate deeper
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tissues to enhance visibility of the subepithelial vessels [8]. Narrow-band imag-
ing has proven excellent diagnostic accuracy in distinguishing between various
cancerous and pre-cancerous lesions. Since its inception, NBI has been used
primarily for the detection of gastrointestinal diseases and malignancies [9]. In
recent years, there have been some reports about the diagnosis of malignant tu-
mors of the head and neck including nasopharyngeal carcinoma. NBI signifi-
cantly improves the contrast of surface capillary patterns and makes it easier to
detect small or early malignant lesions, thus improving the sensitivity and speci-
ficity of diagnosis. It is now widely used for the early detection of nasopharynge-
al cancer, and it has higher sensitivity and specificity than traditional endoscopic
white light imaging. Some recent reports describe its use in the early identifica-
tion of nasopharyngeal cancer and its diagnostic value on nasopharyngeal can-

cer.

2. Endoscopic Evaluation of Nasopharyngeal Carcinoma

2.1. Conventional White Light Endoscopy (WLE)

White light endoscopy is the preferred initial study for detecting nasopharyngeal
carcinoma (NPC). Endoscopic biopsy of the primary tumor site can confirm a
clear diagnosis of NPC. White light endoscopes are often used to screen for na-
sopharyngeal cancer. There are some studies that show diagnostic significance of
WLE for the diagnosis of nasopharyngeal carcinoma.

Wang Wen-Hung et al [10] studied 106 patients with suspected nasopharyn-
geal carcinoma in 2011. All patients underwent routine nasopharyngeal white
light endoscopy, and they identified 32 suspicious lesions in WLE by endoscopy.
According to pathological data and clinical follow-up results, the diagnosis of
recurrent nasopharyngeal carcinoma by conventional WL endoscope is as fol-
lows: sensitivity 37.5%; specificity 92.9%negative predictive value 94.8%. This
study showed that the sensitivity and specificity of WL endoscopy in recurrent
nasopharyngeal tumors were 37.5% and 92.9%, respectively. Therefore, the main
limitation of using standard WL endoscopes to monitor recurrent NPC is its low
sensitivity of 37%. Similarly, Yang Haidi et a/ [11] in 2012 found 62 cases of
pathologically confirmed nasopharyngeal carcinoma. The sensitivity, specificity,
positive predictive value and negative predictive value of NPC were 90.3%,
75.4%, 11.3% and 99.6%, respectively. In this study, when the primary tumor
was located under the nasopharyngeal mucosa or in the crypt of the pharynx
(also known as Rosen Muller’s fossa), it may not be seen on endoscopy. Patients
with such tumors receive random endoscopic biopsies to sample the nasopharynx,
but despite the sampling, some early tumors may be missed. Ching Yinho et a/
[12] in 2013 studied 211 cases from 154 NPC families, of which the false positive
rate of primary NPC diagnosed by conventional WLE was 8.9% - 38% and the
false negative rate was 0.4 - 5. 35.3%, sensitivity was 62% - 64.7%, specificity was
91.1% - 99.6%, positive predictive value was 84.6% - 98%, and negative predic-

tive value was 77.4% - 88.9%. In their results, primary NPC was diagnosed in a
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family of unaffected NPC patients by conventional WLE, with a false-positive
rate of 22.2%, a false-negative rate of 0%, a sensitivity of 77.8%, and a specificity
of 100%. The main limitation of WLE in this study was low sensitivity.

Although WLE is very useful for the early diagnosis of nasopharyngeal carci-
noma, there are some limitations found during the studies. Wen-Hung Wang et
al in 2011 and ching yin ho in 2013 found the limitation of WLE is low sensitiv-
ity. Yang Haidi et al in 2012 believed that primary tumour lies beneath the na-
sopharyngeal mucosa or within the pharyngeal recess; it may be miss at WL en-
doscopic inspection. Low sensitivity and missing early nasopharyngeal cancer
are major disadvantage of WLE. So, further evaluation is needed for the diagno-

sis of nasopharyngeal carcinoma.

2.2. Narrow Band Imaging (NBI)

NBI systems available in South Korea (Evis Lucera Spectrum system, CV-260SL;
Olympus Medical Systems Co., Ltd. in Tokyo, Japan) have filters that transmit
only 415 + 15 nm and 540 + 15 nm wavelengths. Narrowband imaging (NBI) is a
new optical technology that enhances the diagnostic sensitivity of endoscopes to
tissue features by using narrow-bandwidth filters in continuous red, green, and
blue lighting systems. The diagnosis of nasopharyngeal carcinoma is based on
NBI classification of nasopharyngeal mucosal micro vessel patterns which is
based on IPCLs [13] (Figure 1).

Principle of Narrow Band Image

NBI is a non-invasive technique for visualizing the structure of mucosal blood
vessels. It relies on the principle of light penetration depth and hemoglobin ab-
sorption peak. The NBI system includes a special image processor and a lighting
unit with a special filter, which can reduce the frequency range of white light to
400 - 430 nm (centered at 415 nm, ie. blue) and 525 - 555 nm (centered at 540
nm, Ze. green)) band. Light at 415 nm (blue) has less penetrating power and less
scattering, thus improving image resolution. 540 nm (green) light penetrates

deeper, highlighting submucosal vascular plexus [14].

White light Narrow band illuminations

NBI filter | '

415 nm 540 nm

NBI y EE—
' Colour adjustment - Il
image

Figure 1. Narrow band imaging principle (picture courtesy: Alberto Larghi et a/. [13].
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NBI Classification of Nasopharyngeal Mucosal Micro Vessel Patterns

NBI classification under NBI is the key for diagnosis of NPC. Many authors
have proposed the NBI classification of nasopharyngeal mucosal micro vessel
patterns for NPC. The Yi-Hui Wen [15] in 2012 they classified the appearance of
nasopharyngeal microvessels examined with NBI into 4 types (see Figure 2).
Type I is short, sparse, and sparse, located between lymphoid follicles. Type II is
moderate in length and diameter, regular reticulate; Type III has vascular bifur-
cation, dilation, elongation and mild irregularity; Type IV is deformed in a
shape, and the diameter and blood vessel direction are very irregular. According
to Yi hui wen, type I and type II microvessel patterns were considered as normal
nasopharynx where microvessels with submucosal vessels observed as green and
arborescent branches seen as brown in NBI. When lesion is developed to malig-
nant, intra epithelial papillary and capillary loops (IPCLs) becomes more dilated,
elongated and mildly irregular in type III and well demarcated brownish area
with twisted into a spiral worm-like appearance in type IV.

Similarly, Wang Hung et a/. [10] in 2012 proposed new NBI classifications for
nasopharyngeal carcinoma. In this study, they made five distinct findings under
NBI, Type I: Brown spots, Type II: Irregular microvascular pattern (IMVP),
Type III: Shallow peak, Type IV: Side differences, type V: IMVP or side differ-
ences. Among 5 NBI types, the last three (type III - V) were new concepts for the
detection. But, in the clinical use, the wen NBI classification and wang NBI
classification both were not easy to use because of its lacking of mucosal
microvascular morphology of post radiated nasopharyngeal carcinoma. Later,
Xiao Guang Ni ef al. in [16] 2017 proposed new NBI classification of nasopha-

ryngeal mucosal micro vessel patterns for NPC (Figure 3).

Figure 2. The Wen NBI classification ((a) type I: short, thin, and scanty; (b) type II:
moderate length and diameter, regularly reticulate (c) type III: bifurcated, expanded and
elongated, mild irregularity and (d) type IV: earthworm-like distortion with a very irreg-
ular diameter or vessel course) (Picture courtesy: Yi Hui Wen et al. [15]).
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Type I Type II

Figure 3. (al) - (a4) type I microvessel pattern, normal nasopharyngeal mucosa; (bl) -
(b4) Type II microvessel pattern, lymphoid hyperplasia. (c1) - (c4) type III microvessel
pattern, radiated inflammation; (d1) - (d4) type IV microvessel pattern, radiated inflam-
mation, (el) - (e4) Type V microvessel pattern, nasopharyngeal carcinoma (Picture cour-
tesy: Xiao Guang Ni et al. [16]).

There are various studies of NBI on nasopharyngeal carcinoma according to
these NBI classification of microvessel patterns. Ching Yin Ho et al [17] in 2013
included 63 patients who were suspected nasopharyngeal carcinoma, the sensi-
tivity, specificity, positive predictive value, and negative predictive value of NBI
in nasopharynx (NP) were 78.0%, 95.5%, 97.0%, and 70.0%, respectively. ]
Madana et a/. [18] in 2015 conducted a prospective cohort study of 53 redetection
of early NPC Among 19 normal patients, common NBI features were discrete
brown spots (100%) and regular polygonal follicular pattern of nasopharyngeal
mucosa (90%). The features of 15 patients with NPC were loss of normal polyg-
onal follicular architecture of nasopharynx (100%), concentrated brown spots
(93%), and pale pink areas (80%). Among 19 patients after NPC radiotherapy,
the common features were patchy dark brown green spots (100%), polygonal
follicular loss of the nasopharyngeal mucosa (95%), and discrete microvascular
branches (95%). Xiaoguang Ni et al [16] in 2017 did the research on a total of
290 patients with a suspected nasopharyngeal tumour. On the result, he found
that approximately 93.5% (29/31) of lymphoid hyperplasia appeared as the type
IT microvessel pattern under NBI endoscopy, whereas 96.2% (51/53) of naso-
pharyngeal radiation-induced inflammation exhibited the type III or IV
microvessel pattern. The characteristics of NPC under NBI endoscopy mainly
appeared as a type V microvessel pattern (79.5%, 167/210), and the sensitivity,
specificity, predictive value (PPV), and negative predictive value (NPV) of type
V in the diagnosis of NPC were 79.5%, 91.3%, 96.0%, and 62.9%, respectively.
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In the conclusion, NBI is an innovative optical image enhancement technolo-
gy that highlights the microsurface pattern and microvascular morphology of
the mucosal surface. Although, NBI had high diagnostic values for the nasopha-
ryngeal carcinoma, there were some limitations were found during the studies.
Ching Yin Ho et al in 2013 found some limitations such as secretion coating
and bleeding during NBI endoscopy. ] Madana et al. in 2015 found that a limita-
tion encountered in our study was that the presence of mucus and blood signifi-
cantly interfered with the observation of the NBI features. Xiao Guang Ni et al.
found in 2017 that contact bleeding can interfere with the observation and cover
up the microvascular morphology. They believe that the diagnosis determined
by NBI endoscopy is a subjective judgment, which may lead to diagnostic bias

and inaccuracy.

3. Search Methods
3.1. Search Strategy

From 2010 to 2020, data was searched from electronic databases such as Pub-
Med, web of science to find studies in which NBI endoscopy was used to screen
for nasopharyngeal carcinoma in compared to WLE. For this search we used the
terms such as “narrow band imaging”, “nasopharyngeal carcinoma” and “nar-
row band imaging vs White light”. For the example in pubmed, we searched the
key term “NBI” in nasopharyngeal carcinoma and “White light endoscopy” in
nasopharyngeal carcinoma separately. Then, we combined these terms as an
“and” and “or” search, yielding five articles which were specific for this study.
We only included English articles with prospective trial of NBI vs WLE in sus-
pected nasopharyngeal carcinoma. Reviewers were not blind to the author name,
institution, or journals and references of this article were cited in various arti-

cles.

3.2. Eligibility and Data Extraction

We included all prospective studies using NBI to detect NPC compared to
standard WL. Excluded criteria included reviews and data reported in abstract
form only, non-diagnostic studies, studies that did not include histologically
confirmed or extractable raw data, and retrospective studies. Data extraction was
done by EXCEL. The inclusion and exclusion criteria are applied independently
by two reviewers, and any differences of opinion are resolved through discussion

between reviewers.

4. Results

By using NBI, superficial mucosal lesions that may be missed by standard WLI
endoscopy can be easily identified through its neovascularization pattern. Early
NPC may be in hidden locations, or often have a microscopic appearance of su-
perficial inflammation that WLE is easily overlooked or misdiagnosed. For this
lesion, NBI was found to be useful in the diagnosis of nasopharyngeal carcino-
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ma. Many authors believe that the sensitivity of traditional white light endosco-
py is not sufficient to screen for superficial cancers or precancerous lesions of
nasopharyngeal carcinoma (Table 1).

Yi Huiwen ef al [15] in 2012 included a total of 285 cases of suspected naso-
pharyngeal carcinoma, of which 66 cases were cancerous. Of the 66 cancer le-
sions diagnosed on pathological examination, 62 were found by NBI and only 47
by WLI. The detection sensitivity of NBI to NPC was significantly higher than
that of WLI (93.9% vs. 71.2%; P = 0.001). The specificity of NPC detected using
NBI (206 [94.1%] of 219] and WLI ([95.4%] of 209 of 209; P = 0.52) was not sig-
nificantly different. NBI (62 cases, 75 [82.7%]) and WLI (47 cases, 57 [82.5%])
had no significant difference in positive predictive value (P = 0.98). The negative
predictive value of NBI (210 of 210 [98.1%]) was significantly higher than that of
WLI (228 of 209 [91.7%], P = 0.003). He concluded that due to enhanced visual-
ization of epithelial and subepithelial microvascular patterns, narrowband im-
aging endoscopes have higher sensitivity and NPV, which can be used for early
diagnosis of cancerous lesions, improve diagnostic accuracy. Similarly, Wen-Hung
Wang et al in 2012 [10] also performed a research on same 106 patients to
compare the diagnostic values (sensitivity, specificity and diagnostic value) be-
tween NBI and WLE. The sensitivity, specificity, and diagnostic capability were
37.5%, 92.9% and 65.2% for WLE and for 87.5%, 74.5% and 81.0% for NBI re-
spectively. Haidi Yang et al in 2012 [11] performed a study in a total of 1854 pa-
tients suspected nasopharyngeal carcinoma (WL) and an NBI system to compare
the diagnostic values (sensitivity, specificity, PPV and NPV). The sensitivity,
specificity, positive predictive value and negative predictive value for detecting
NPC significantly increased from 90.3%, 75.4%, 11.3% and 99.6% with WL up to
100%, 99.2%, 81.6% and 100% with NBI respectively.

Ching-Yin Ho et al [12] in 2013 concluded a total of 211 patients suspecting
NPC in their study. The sensitivity and specificity were 22.2% and 100% using
conventional WLE, and 44.4% and 100% using NBI. Xiao Guang Ni et al [16] in
2017 enrolled a total of 290 patients with a suspected nasopharyngeal tumour.
The sensitivity, specificity, PPV, and NPV of type V in the diagnosis of NPC
were 79.5%, 91.3%, 96.0%, and 62.9%, respectively. The diagnostic sensitivity,
specificity, PPV, and NPV of WLI endoscopy for NPC were 85.2%, 51.3%,

Table 1. The comparison of diagnostic values between NBI and WLE on suspecting NPC.

Year of No. of WLE (%) NBI (%)
Authors o

publication  samples  gengitivity  Specificity PPV NPV Sensitivity ~Specificity PPV NPV
Yi Hui Wen et al [15] 2012 285 71.2 95.4 82.5 91.7 93.9 94.1 82.7 98.1
Wen-Hung Wang et al. [10] 2012 106 37.5 92.9 N/A N/A 87.5 74.5 N/A N/A
Hai Di Yang et al [11] 2012 1854 90.3 75.4 11.3 99.6 100 99.2 81.6 100%
Ching Yin Ho et al. [12] 2013 211 22.2 100 N/A N/A 44.4 100 N/A  N/A
Xiao Guang Ni et al* [16] 2017 290 85.2 51.3% 82.1 59.6 79.5 91.3 96.0 629

*Above data is comparison by Xiao Guang Ni ef a/. with type V microvessels (malignant).
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82.1%, and 59.6%, respectively. The sensitivity, specificity, PPV, and NPV of
type II in the diagnosis of nasopharyngeal lymphoid hyperplasia were 93.5%,
84.9%, 42.6%, and 99.1%, respectively. The sensitivity, specificity, PPV, and NPV
of WLI endoscopy in the diagnosis of lymphoid hyperplasia were 52.9%, 81.5%,
27.3%, and 94.2%, respectively. Here, Xiao Guang Ni et al considered type II
microvessel pattern as benign and type V microvessel pattern as malignant.

In summary, NBI endoscopy found to have higher diagnostic values for the
diagnosis of NPC in compare to WLE. Specially, NBI is found more sensitive
than WLE. Yi Hui Wen et al found with the higher sensitivity and NPV, nar-
row-band imaging endoscopy is useful for the early diagnosis of cancerous le-
sions, improving diagnostic accuracy, and preventing missed diagnosis than
WLE. They also concluded that concluded that NBI can find NPC as superficial
brown spot which can be missed by WLI. Wang Wen Hung et a/. concluded that
compared with WLE, NBI can not only provide a timely, convenient and highly
reliable assessment of WLE for recurrent nasopharyngeal carcinoma compared
with WLE. Haidi Yang et a/. found that NBI had a good advantage over WLE in
the diagnosis of NPC, with the improvement of sensitivity, specificity as well as
positive/negative predictive values. Xiao Guang Ni et al concluded that NBI en-
doscopy in compare to WLE could significantly improve the detection of super-

ficial lesions.

5. Discussion

Narrowband imaging (NBI, Olympus Medical Systems, Tokyo, Japan) shows
potential for early detection of cancer at mucosal sites of head and neck specially
in nasopharynx. This technology was developed specifically to highlight the
vasculature [7]. The distinction between malignant and non-malignant lesions is
the main goal of NPC screening. The NBI filter system is designed for peak ab-
sorption spectra of hemoglobin to emphasize capillaries on the mucosal surface.
There are many studies proposing NBI classification of microvessels. Many
studies found to rely on Xiao Guang Ni et al [16] NBI classification had good
sensitivity, specificity, PPV and NPV for the diagnosis of nasopharyngeal carci-
noma. Since NBI significantly improves the contrast of the surface capillary pat-
tern, it is easier to detect small or early malignant lesions, thus improving the
diagnostic sensitivity and detection rate and reducing the pathological examina-
tion as undifferentiated non-keratinized cancer. Because nasopharynx, which is
considered normal during white light endoscopy can hide NPC, NBI endoscopy
is likely to assess abnormalities in the nasopharyngeal vasculature, which may
indicate subclinical dysplasia or even malignancy [10]. Application of NBI is in
many different sites of nasopharynx. These sites have proven their value in de-
tecting early lesions that cannot usually be identified by standard white light
endoscopy.

NBI had a promising advantage over conventional WL in the diagnosis of

NPC, with the improvement of sensitivity, specificity as well as positive/negative
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predictive values.in comparing to WLE, NBI is found more sensitive in many
studies for detecting nasopharyngeal carcinoma which can be used for early di-
agnosis of cancerous lesions, improve diagnostic accuracy [12]. NBI can find
NPC as superficial brown spot which can be missed by WLI. NBI in compare to
WLE not only can offer a timely, convenient, and highly reliable assessment of
mucosal recurrent nasopharyngeal carcinoma, it can also make endoscopic re-
moval possible.

The NBI system is limited by certain factors, such as visual impairment caused
by secretions and darker images overall. During NBI, secretions appear dark
green and flicker, which may interfere with screening. In addition, because the
image is dark, it may be necessary to place the endoscope very close to the mu-
cosal surface, which may cause contact bleeding and severely interfere with ob-
servations [17]. The presence of mucus and blood significantly interfered with
the observation of NBI features. The mucus covering the surface of NPC tumor
mass is common and in most cases it needs to be cleared to better visualize the
nasopharyngeal surface. Contact bleeding caused by fragile cancerous growth
poses a major problem in the form of a black coating under NBI light, which
obscures the idea of NBI characteristics [16]. To avoid contact bleeding, we can
to make good use of this technique. First, it is important to clear the secretions
and mucus from the mucosal surface. During observation, the tip of the endo-
scope should be placed as close to the mucosal surface as possible while avoiding
direct contact. Contact bleeding can interfere with observing and masking the
microvessel morphology [18]. Second, understanding and mastering the
microvascular morphological characteristics of different lesions involve dynamic
learning curves also avoid time consumption during procedure with less chance
of contact bleeding.

NBI has shown great potential in improving the detection rate of lesions, fa-
cilitating better assessment of identified lesions, and reducing the risk of recur-
rence of lesions requiring resection. There is increasing evidence to recommend
its use in colleges and referral clinics that need to evaluate and treat patients with
nasopharyngeal mucosal lesions. Nonetheless, further research is needed to real-
ize the full potential of NBI [6]. NBI can be used as a useful visual aid for moni-
toring potentially malignant lesions due to its video recording capabilities and its
ability to highlight small changes in the texture of the mucosal surface and
submucosal microvascular system. Longitudinal studies are needed to fully
evaluate the effectiveness of NBI in monitoring lesions and whether it can help
distinguish between progressive and non-progressive lesions. Further research
investigating the types of mucosal and vascular changes in NPC and their corre-
spondence to histopathology is necessary to improve the interpretation of le-
sions by NBI.

Enhancing the vascular pattern through NBI can simplify the screening of
IPCL patterns or changes in the characteristics of mucosal lesions, especially in
some atypical flat lesions. Therefore, NBI guided selective biopsy can increase

the rate of pathological detection and reduce the chance of oversampling, missed
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diagnosis and misdiagnosis. Selective biopsy can also be used to detect residual

or recurrent cancer after surgical intervention or radiotherapy.

6. Conclusion

The results of these various studies indicate that the sensitivity, specificity, and
accuracy of the NBI model are relatively high in the diagnosis of NPC compared
to the WL model. By evaluating the authenticity and reliability of these two
modes, it is found that the NBI mode is better than the WL mode. Therefore, we
believe that the NBI endoscopy is a worthy diagnostic tool for the diagnosis of
NPC.
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