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Reversal of pale-to-dark nasopharyngeal follicle
ratio on narrow-band imaging

Normal nasopharyngeal mucosa contains varying amounts of lymphoid tissue, which in
adults may be minimal or absent. Nasopharyngeal mucosa with minimal lymphoid tissue has
aregular follicular pattern on narrow-band imaging; pale follicles have thin, dark borders and
the ratio of the pale follicle to the dark border (pale-to-dark ratio) is roughly 90%. In some
patients undergoing routine nasopharyngeal endoscopy, the pale-to-dark ratio is reversed
on narrow-band imaging, with dark centres surrounded by pale borders and a pale-to-dark
ratio of roughly 50%. These dark follicles may represent abnormal capillary loops, as they
have the same appearance as microvascular changes seen on narrow-band imaging of the
oesophageal mucosa which indicate dysplasia or malignancy. While this observed change in
the follicular pattern may be an early event in the evolution of nasopharyngeal carcinoma,
the significance of this finding remains to be confirmed by a larger-scale study.

Introduction

The commonest presenting symptoms of nasopharyngeal carcinoma are an enlarged neck
node or mass; nasal symptoms, such as unilateral nasal obstruction, blood-stained nasal
secretions, or epistaxis; ear symptoms, such as unilateral hearing loss, tinnitus, and ear
fullness; and blood-stained saliva." Signs of nasopharyngeal carcinoma on endoscopy
of the nasopharynx include an asymmetrical or eccentric mucosal covered fullness,
ulceration, slough, blood and an obvious mass or tumour, which is usually exophytic,
ulcerating or asymmetrical (Fig 1a and b).

The diagnosis of nasopharyngeal carcinoma is made histopathologically on biopsy
of nasopharyngeal tissue. The endoscopist samples nasopharyngeal tissue, usually with
biopsy forceps, to determine the pathology of any lesion seen. Assessing the nasopharynx
for abnormal lesions is subjective and requires experience. Changes may be subtle, and
lesions may be in the submucosa of an otherwise normally appearing nasopharynx.

Narrow-band imaging uses light in which the bandwidth has been narrowed, to
illuminate the mucosa. The wavelength is shorter than standard white light. This shorter
wavelength light is strongly absorbed by haemoglobin, which has an absorption peak of
415 nm, leading to a high contrast of blood vessels to surrounding non-vascular mucosal
tissue.? Narrow-band imaging thus allows the endoscopist to assess the architecture of
epithelial capillaries. This has proved useful in the detection of early oesophageal cancer,
in which mucosal dysplasia is associated with changes in epithelial vessels.> Angiogenesis
is essential for the transition of a premalignant to a malignant lesion, and so this ability
to detect morphological changes in the microvessels of the mucosa has great potential
benefit.*

Normal nasopharyngeal mucosa contains various amounts of lymphoid tissue (Fig
1c). Large amounts of lymphoid tissue in children and adolescents are known as adenoids,
while nasopharyngeal lymphoid tissue may be minimal or absent in adults. Mucosal
lymphoid tissue in adults has a regular follicular pattern on narrow-band imaging, in which
pale follicles have a thin, dark border (Figs 1d and 2a). The ratio of the pale follicle to the
dark border (pale-to-dark ratio) is roughly 90%.

The authors have noticed that this ratio is reversed in some patients undergoing
routine nasopharyngeal endoscopy, with each ‘follicle’ consisting of a dark centre,
surrounded by a pale border. The pale-to-dark ratio is in the order of 50%. This apparent
reversal of the narrow-band imaging characteristics of nasopharyngeal mucosa appears
similar to the abnormal capillary loop pattern seen on narrow-band imaging of early
oesophageal cancer’® In the oesophagus, the increased microvascular density in the
mucosa indicates dysplasia or malignancy, and is therefore an indication for biopsy.

An illustrative case is presented of a patient who had features of an abnormal
capillary pattern on endoscopic narrow-band imaging of the nasopharynx, adjacent to a
biopsy-proven carcinoma.
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FIG 2. A magnified view of the nasopharyngeal mucosa on
narrow-band imaging (x 10)

(@) Normal nasopharyngeal lymphoid tissue showing pale follicles
with thin, dark borders; and (b) abnormal nasopharyngeal mucosa
showing dark-centred follicles with pale surrounds

central ‘nucleus’, surrounded by a pale ‘cytoplasmic’
halo. The ratio of the dark centre to the pale surround
was about 50%. This abnormality is in contrast to the
normal follicular pattern of nasopharyngeal mucosa,
in which pale lymphoid follicles have a thin, dark
reticular border. This area and adjacent mucosal
abnormality was biopsied. Immunohistochemical
antibody staining for the CD31 endothelial cell marker

FIG 1. Endoscopic images of the right nasopharynx

(a) A normal nasopharynx; (b) an abnormal nasopharyngeal mass; (c) nasopharyngeal
lymphoid tissue under white light; and (d) normal nasopharyngeal lymphoid tissue on
narrow-band imaging showing a follicular pattern of pale follicles with thin, dark borders
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Case report

Nasopharyngeal endoscopy was performed on
a 50-year-old man, who presented with vague
nasal symptoms in February 2009. In Hong Kong,
nasopharyngeal endoscopy is routine, due to
the relatively high incidence of nasopharyngeal
carcinoma. Narrow-band imaging identified an
abnormal follicular pattern in the nasopharyngeal
mucosa (Fig 2b). Each ‘follicle’ consisted of a dark
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was done to highlight the endothelial components
in the nasopharyngeal tissue. The adjacent mucosal
abnormality was diagnosed as an undifferentiated
carcinoma on histology.

Discussion

Inoue et al® reported that scattered red dots on a
pinkish homogeneous background seen on ultra-



high magnification endoscopy are a common feature
of carcinoma-in-situ of the oesophageal mucosa.
They demonstrated that the red dots were abnormal,
intra-epithelial papillary capillary loops, capillaries
that were dilated, tortuous, had calibre irregularities
or changes, and were of different shapes.” In
oesophageal cancer, pre-existing epithelial capillaries
elongate and dilate prior to new, immature vessels
developing and proliferating.® Inoue’ has shown
that narrow-band imaging can recognise these
abnormal intra-epithelial papillary capillary loops
in oesophageal mucosa, and that a type IV pattern
strongly suggests carcinoma-in-situ of the overlying
epithelium.  Narrow-band imaging specifically
enhances the ability to assess the architecture of
epithelial capillaries and so has proven useful in
detecting early oesophageal cancers, which are
associated with changes in epithelial vessels.? It is
not yet known if the same is true for nasopharyngeal
carcinoma. While the role of narrow-band imaging
in the detection of early mucosal lesions of the
hypopharynx is becoming established, its role in the
detection of early lesions of the nasopharynx has not
yet been defined.?

This report illustrates a case in which the
usual pale-to-dark ratio of normal nasopharyngeal
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lymphoid mucosa is reversed. The abnormal vascular
pattern is very similar to that associated with
dysplasia or carcinoma-in-situ of the oesophageal
mucosa on narrow-band imaging. Histology of the
mucosa with abnormal vessels and reversed pale-
to-dark ratio showed increased vascularity on CD31
immunohistochemical staining and the adjacent
mucosal lesion showed undifferentiated carcinoma.

Further insights into tumour vasculature will
hopefully lead to the future development of novel
therapeutic approaches, not only for oesophageal
carcinoma but for many other types of tumours,
including nasopharyngeal carcinoma.?

Endoscopic detection of gastro-intestinal
lesions depends on the recognition of visible
mucosal changes. Similarly, the endoscopic detection
of early nasopharyngeal carcinoma depends on the
recognition of visible mucosal changes or asymmetry
of the underlying submucosa, and hence has
limitations. The use of narrow-band imaging to detect
a reversal of the pale-to-dark ratio of nasopharyngeal
follicles in otherwise normal nasopharyngeal mucosa
may serve to signal an early event in the evolution of
nasopharyngeal carcinoma. The significance of these
imaging findings remains to be confirmed by a larger-
scale study.
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