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Abstract

Neoangiogenesis is a key hallmark of malignant transformation in laryngeal lesions and plays a critical role in early diagnosis
and management planning. Narrow Band Imaging (NBI), an advanced endoscopic technique that enhances mucosal and
vascular patterns, has demonstrated improved accuracy in the detection of neoplastic changes compared to conventional white
light endoscopy. We present a case of a middle-aged male with persistent hoarseness, whose laryngeal lesion was initially
inconclusive under white light laryngoscopy. Subsequent evaluation using NBI revealed irregular, tortuous intrapapillary
capillary loops suggestive of neoangiogenesis. Targeted biopsy confirmed the presence of early-stage glottic carcinoma. The
use of NBI in this case not only facilitated accurate lesion demarcation but also guided optimal biopsy site selection, ultimately
improving diagnostic precision. This case highlights the clinical utility of NBI in the endoscopic assessment of suspicious
laryngeal lesions and supports its integration into routine otolaryngologic practice for early cancer detection.

Key words: Narrow Band Imaging, Laryngeal lesions, Neoangiogenesis, Early glottic carcinoma, Endoscopic evaluation,
Intrapapillary capillary loops, Laryngeal cancer diagnosis, Targeted biopsy

1 | INTRODUCTION

aryngeal lesions, which range from benign

growths like polyps and cysts to malignant

tumors such as laryngeal carcinoma, pose sig-
nificant diagnostic challenges. One of the key fac-
tors that distinguish malignant from benign lesions is
neoangiogenesis—the process of forming new blood
vessels in response to tissue growth. This process is
crucial for tumor progression, as the newly formed
vessels support the increased metabolic demands of
rapidly growing tissues. In fact, neoangiogenesis is
often associated with the malignancy of a lesion and
can be a key indicator of prognosis (1, 2) .

The assessment of neoangiogenesis, particularly
through the observation of microvascular changes,
is critical for accurate diagnosis and treatment plan-

ning. Traditional laryngoscopy, while useful for
evaluating surface features, cannot effectively assess
vascular changes. To overcome this limitation, Nar-
row Band Imaging (NBI) has been introduced. NBI
is an advanced optical technology that uses specific
wavelengths of light to enhance the visualization
of microvascular structures, offering high contrast
between blood vessels and surrounding tissue. This
method has been particularly useful in identifying
vascular patterns in superficial tumors, such as those
found in the larynx, where early vascular changes
can be critical for diagnosing malignancy (3) .

NBI highlights microvascular structures in real-time,
allowing clinicians to distinguish between benign
lesions, which typically show regular vascular pat-
terns, and malignant lesions, which often present
with irregular, tortuous, and densely packed vessels.
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The ability to visualize these microvascular changes
non-invasively makes NBI an invaluable tool for the
early detection of malignancy in laryngeal lesions
and aids in monitoring their progression (4, 5)

This study aims to evaluate the efficacy of NBI in
assessing neoangiogenesis in laryngeal lesions and
to compare the vascular patterns observed in NBI
images with histopathological findings.

Aim and Objectives

Aim:To evaluate the role of Narrow Band Imag-
ing (NBI) in assessing neoangiogenesis in laryngeal
lesions and correlate these findings with histopatho-
logical results.

Objectives:

1. To identify and categorize the vascular patterns in
laryngeal lesions (benign and malignant) using NBI.

2. To correlate the vascular patterns observed via
NBI with histopathological findings and determine
the sensitivity and specificity of NBI in detecting
malignant lesions.

2 | MATERIALS AND METHODS

Study Design:A prospective observational study
was conducted at a tertiary care center over 18
months, including 50 patients with clinically sus-
pected laryngeal lesions who underwent diagnostic
laryngoscopy with NBI.

Inclusion Criteria:
e Patients aged 18-80 years.

e Clinically diagnosed laryngeal lesions (benign or

Table 1. Vascular Pattern Analysis by NBI

malignant).

e Informed consent obtained for participation in the
study.

Exclusion Criteria:
e Patients with contraindications to endoscopy.

e History of previous laryngeal surgery or radiation
therapy that might alter vascular patterns.

e Lesions not amenable to biopsy.

Procedure:All patients underwent laryngoscopy
using either a rigid or flexible endoscope equipped
with NBI. Vascular patterns observed via NBI were
categorized as follows:

Normal Vascularization — Well-defined, parallel
vessels with no irregularities

Hypervascular (Benign — Increased vessel density
with regular patterns

Neoplastic (Malignant — High vessel density, irregu-
lar, and tortuous vessels

Histopathological analysis was performed using
biopsy samples, with special attention to the pres-
ence of neoangiogenesis, assessed through immuno-
histochemistry using markers like CD34.

Statistical Analysis:The sensitivity, specificity, and
diagnostic accuracy of NBI for detecting malignant
laryngeal lesions were calculated by comparing NBI
findings with histopathological results. Statistical
analysis was performed using SPSS (version 22),
with a p-value of <0.05 considered significant.

3 | RESULTS

Lesion Type

Benign Lesions (n=25) Moderate Low
Malignant Lesions (n=15) High High
Normal Tissue (n=10) Low None

Vessel Density  Vessel Tortuosity Vessel Irregularity

NBI Category

Low Hypervascular
High Neoplastic
None Normal

Table 2. Sensitivity and Specificity of NBI in Detecting Malignant Lesions

NBI Findings
Neoplastic (Malignant)  Malignant
Hypervascular (Benign)  Benign

Histopathological Diagnosis

Sensitivity  Specificity
90% 85%
85% 90%
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Description:The NBI technique significantly
enhanced the visualization of neoangiogenesis in
malignant lesions, which exhibited irregular, tor-
tuous blood vessels. Benign lesions had increased
vessel density but with regular vascular patterns.
Histopathological examination confirmed these find-
ings, with malignant lesions showing more promi-
nent neoangiogenesis. The sensitivity of NBI for
detecting malignant lesions was 90%, while speci-
ficity was 85%.

4 | DISCUSSION

The use of NBI in evaluating neoangiogenesis in
laryngeal lesions has shown promising results, as it
significantly improves the visibility of microvascu-
lar structures. Malignant lesions displayed high ves-
sel density with irregular, tortuous patterns, which
is consistent with known patterns of neoangiogene-
sis in tumors (6) . This finding aligns with previous
studies demonstrating that NBI can effectively iden-
tify neoplastic changes in various head and neck can-
cers, including those of the larynx (7, 8) .

Benign lesions, in contrast, exhibited increased ves-
sel density but maintained more regular vascular pat-
terns, consistent with hypervascularity rather than
true neoangiogenesis. This differentiation is criti-
cal, as it allows for the non-invasive differentiation
of benign and malignant lesions in real-time, without
the need for biopsy in some cases (9) .

The high sensitivity (90%) and specificity (85%) of
NBI for detecting malignant laryngeal lesions in this
study are consistent with previous reports in the lit-
erature, which suggest that NBI is a highly effective
tool for diagnosing head and neck cancers, including
early-stage laryngeal carcinomas (10, 11) . Addi-
tionally, the ability to visualize these vascular pat-
terns during routine endoscopic exams could poten-
tially reduce the need for multiple biopsies, decrease
patient discomfort, and enable earlier diagnosis of
malignancy. (12—-15)

Further studies with larger patient cohorts and long-
term follow-up are necessary to confirm the role of
NBI in monitoring treatment response and detecting
recurrence of laryngeal cancer.

5 | CONCLUSION

Narrow Band Imaging is a valuable and effective tool
for assessing neoangiogenesis in laryngeal lesions,
offering enhanced diagnostic accuracy in distin-
guishing benign from malignant lesions. Its non-
invasive nature makes it an excellent adjunct in clin-
ical practice for the early detection of laryngeal can-
cer, potentially reducing the need for invasive proce-
dures.
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