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Usefulness of Narrow Band Imaging Endoscopy in the Diagnosis
of Head and Neck Cancer : A Prospective Study

Jae Hong Park, MD', Jae Wook Kim, MD', Yong Man Lee, MD', Hye Jin Yoo?,
Kee Yeun Tae’, Cheon Whan Oh, MD', Hyuck Soon Chang, MD', Seung Won Lee, MD'

Department of Otolaryngology-Head and Neck Surgery' and
Soonchunhyang University College of Medicine,” Bucheon Hospital, Bucheon, Korea

Background and Objectives : Narrow Band Imaging(NBI) is a novel optical technique that enhances the vi-
sualization of superficial microvascular architecture which is commonly increased and founded as an irregular
shape in a neoplastic lesion. The aim of this study is the evaluation of the usefulness of NBI in the diagnosis of
Head and Neck Cancer. Subjects and Methods : From December 2009 to January 2011, 31 consecutive patients
who were diagnosed with head and neck malignancy were enrolled in this prospective study. The malignant find-
ings of NBI were demarcated brownish lesion or increased intraepithelial papillary capillary loops(IPCLs) with or
without irregularity. Results : There were 29 cases(93.5%) of well demarcated brownish lesion, 26 cases(83.9%)
of increased IPCLs and 4 cases(12.9%) of satellite lesions. Diagnostic accuracy of endoscopic examination was
increased from 83.9% to 93.5%, when NBI was applied to the conventional endoscopy(p >0.05). Conclusion :
NBI is a powerful and safe screening test, which can be performed in out patient clinic without any supplemen-
tary procedure.

KEY WORDS : Endoscopy - Screening test - Head and neck cancer.
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Table 1. Demographic features of patient and lesion(n=31)

Number of patients(%)
Gender, no.(%)

Male 25(81%)

Female 6(19%)
Age, mean=SD, yr 62.5+9.2

Range, yr 50—80
Site of primary cancer, no.(%)

Oral cavity 8(26%)
Floor of mouth 5(16%)
Tongue 2( 6%)
Buccal mucosa 1( 3%)

Oropharynx 9(29%)
Tonsil 9(29%)

Hypopharynx 1( 3%)
Posterior walll 1( 3%)

Larynx 11(35%)
Glottis 7(23%)
Supraglottis 4(13%)

Maxilla 2( 6%)
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go g ZekE gtEolg7]el %OIE(SpeCIflmty)E T34
3 8haL IR (Sensitivity) = X982 (Diagnostic accu-
racy)®t GAISFATE 2 Aol A B G/t Fei d
& o] 83 WAIA HAALES] Wizt 217F 83.9%%} 93.5%%]
o] SAA o2 /lth(p>0.05).

Monitor

Fig. 1. Video-endoscope syetem
with the conventional broad band
imaging and the narrow band im-
aging. A : Conventional broad
band imaging system uses illumi- O

Color transformation

nation beams with all wave lengths
of the visible spectrum, approxi-
mately from 400 to 800nm. B : Nar-
row band imaging system uses two
narrow band illumination beams
at 415 and 450nm.
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Table 2. Results of narrow band imaging endoscopic examina-
fions for suspiciously-malignant findings. All 31 cases were con-
firmed as a squamous cell cancer on the basis of histopatho-
logical examinations

Well demarcated

N=31(%) brownish lesion Irregular IPCLst  Satellite lesion
Yes 29(93.5%) 26(83.9%) 4(12.9%)
No 2( 6.5%) 5(16.1%) 27(87.1%)
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Fig. 2. Demonstrable lesion of post
pharyngeal wall mass. A : A slight
reddish area(arrows) was detected
by the conventional broad band
image. However, it is difficult to dis-
finguish the margin of the lesion
from surrounding normal mucosa.
B . Well demarcated brownish le-
sion(amows) was detected with sca-
ftered brown dots on the surface of
the lesions. It could be well identi-
fied by narrow band imaging.

Ao FGA 1999 A2 7HE o] 3 A Joo 14
-4Jo] Hi1Ejo] $kon Inoue 570 2J3 A%

mofA] oS o4lE 4= Q1= IPCLsS] FEjshd] 257 Zﬂﬁl

7} A8 B =Tk 20024 Kumagai 572 [PCLs2] W3} 4

Lol whet A AlEStolAle] 2219 Hd=E A5Gk

E3] 2001 dE FAHEASS](Japanese society for Head

and Neck Cancen?] E.119] oJaHH o] 10\ LelFe} 31

ol o)A AFm|Uet(carcinoma in situ)Q] =X 17} YAL

U Fdje] odato] kg o] 20049 Muto 5] ThEe] 7

Q1= Ul 3101 FAIA HBAFTOLS: uiAsle] T LAl U]
A7t AAlER 2P Hgh b ok

1. ® oq/\rg| &N 98|

oA HhARE]o] LQ = HIOf S 424

slsto] —F&*—ﬁ}}— —E—%ﬁ(spectroscopy) 2 of-g-sto] 7idE 3l

7e lof whet vlg|sto] 24 f FabE=

J_]—X]—o] Zﬂ—o X‘V\HA E]—J_]»X]—7]—/\].\J~k]

P S7HARE Bk E G o] A

_I‘:“

#15+15nm)e| A

(Hemoglobin)ol| S4=%]o] HEARER] k7] Q‘:} Al HEARE
Hlo] ol Fo o] Mo T FFHE T FHRZAL HA}

H ke do g 33w/ Hof 722 %Eli Hupsle =
2 1] 71 540+ 15nm Zo]e] TR 717l =Aulo] Fk U FA
2of] F4EAL HhALEl= Zpol7t Mo g sdEA| Fek 400
800nm®] FthY File AHE-Sh= FtY G gl Fdid
Fd= 471 eii= J*°4°§HEH HE E-ZHE A
stof 415nm@t 540nm =8 = S G0nm Ho)HE 52
Stz BLO R o7fsh= TpAo] "JJ‘?LO}‘:P o b W2 2Aof
A} = HEALEE 0] color charge—coupled device(CCD)
2} video processorE E3) A#{FAko 2 thA] Eslc) A
Y= 7] iA=L (R channel), SHAHEG
channel)¥} ZAAYL(B Channel) 22 FAE 2 3712 A4
o] a3t o] T4 415+15nm Zo]e] e FAL =
A3t DR &, 540+15nm Zole] Hofjo] Al =)

- 212 -



= TRl AREAT BR19 $1F0] = St M glol= 8 @
= ‘3‘4(Lugol solution)& ©]-83F AMYAI(Lugol chromo-
endoscopy) 270l ARt F3iet WS e 4= gt
A oA Mo A= Ao R FAVE
S5t ZA B (Well demarcated brownish lesion)¥} -5
A1 2)(Intra—epithelial papillary capillary loop, IPCL)
0] 71 E= FHY| BTt E & 4= Utk 229 oMs} 27]
of FRHE]= vlAIRE Ei FAFflollA] whubge] Hlo] T
a0f| FgElo] FHEA 0 ZEE RhAlE= Y} 25 o] F
o 55k A B o 2 ke = o] AAZE SEigh 4
Wl (well demarcated brownish lesion)©|tt. HA 7} Péi'ﬂff}
71—AH tﬂl:ﬂ_g_ Q]—/H_O,] 7]-3::/“]0] UJ—_]__I_ Ei??_ 7_—“_,] /\]—U]—Yf]-
A e 9035 -’F% T ARSI 2 A A
A A WS AA8] EEksE
] A e wek A xEo] AT
ol= Husls Fake] EAlolA 7|Het Huh W Eo g {4
= Y =A@ (Intra—epithelial papillary capillary loop,
IPCL)2}aL =&t} of= SFlfAl7dstoll A et B 2A|E] &
F(13 - Zé FHIVE - ghEo] B up ekt 2 ¢lto]
A= T5igt Ao 24 HH(Well demarcated brownish le-
sion)¥} G5 W =A@ @12 (Intra—epithelial papillary ca-
pillary loop, IPCL) 4=9] Z7P7} 4] 3190 & 22} 2991(93.5%)
o} 2690183.9%) % o™ Ztte] Fele s tfHE 4= Sl Wizt
L7} 93.5%= B /el RIE=83.9%)0l Hlske] =8kA]
gk Aol gk MA gL Ao FAA FoE @l
Ak SEA|EL 7|20 B JAF stollal= EAEA| oH
WA 3919 91 Hwol Hie G4 stollAl= 490(12.9%)1

A PR B QTN BAY BFL ATIIE 2 3
AR A B Gt el et of St
1, %] whehilts Bek §e wele) Wa A B 4
§190ek ofelgt Mol FEstol Wl Hrhe] P FAY of
KFape] AEAHRE ot 44 A W) BEt W 7
A 94 A R0l HiF B Hgte] A e A
A U £ WE 1= 900 SAchieht YEye
27 Foloke] e 9 AR Wa Ei Apre] 7)o
= 8P AH8R 5 9 Ao ARE:

Bl QA7 IRIell 4] 7143t st 2ol RS Aol 9
Lok AR 94 EAEh 44 T 95 2 Y
BlollALE mA|ERe] 37k Bl Biel 7k qlsto] Slop

9] 7}5/do] Qlat, A FFEel Aol = A 1Fde] 7t
L Ao] K aEu} Qlek TS wink(l, eukoplakla)dqL a2 1t
=3t ZF-3H(keratinization) S FRISHH= RO A= 1243}

€

Ggviol Zupel SATRIES A1 $18592) 7

JERCHEET SR

1)

2

—

3

=

4

5

=

6

=

7)

8)

9

References

Kraus DH, Zelefsky MJ, Brock HA, Huo J, Harrison LB, Shah
JP. Combined surgery and radiation therapy for squamous cell
carcinoma of the hypopharynx. Otolaryngol Head Neck Surg.
1997:116(6 Pt 1):637-641.

Wabhlberg PC, Andersson KE, Biorklund AT, Moller TR. Car-
cinoma of the hypopharynx: Analysis of incidence and survival
in Sweden over a 30-year period. Head Neck. 1998:20(8):714-719.
Johansen LV, Grau C, Overgaard J. Hypopharyngeal squamous
cell carcinoma--treatment results in 138 consecutively admitted
patients. Acta Oncol. 2000;39(4):529-536.

Eckel HE, Staar S, Volling P, Sittel C, Damm M, Jungehuelsing
M. Surgical treatment for hypopharynx carcinoma: Feasibility,
mortality, and results. Otolaryngol Head Neck Surg. 2001;124(3):
561-569.

McGuirt WFE. Panendoscopy as a screening examination for
simultaneous primary tumors in head and neck cancer: A pro-
spective sequential study and review of the literature. Laryngo-
scope. 1982,92(5):569-576.

Morita M, Kuwano H, Ohno S, Sugimachi K, Seo Y, Tomoda H,
et al. Multiple occurrence of carcinoma in the upper aerodiges-
tive tract associated with esophageal cancer: Reference to
smoking, drinking and family history. Int J Cancer. 1994,58(2):
207-210.

Muto M, Hironaka S, Nakane M, Boku N, Ohtsu A, Yoshida S.
Association of multiple Lugol-voiding lesions with synchronous
and metachronous esophageal squamous cell carcinoma in pa-
tients with head and neck cancer. Gastrointest Endosc. 2002,56
(4):517-521.

Inoue H, Yokoyama A, Kudo SE. [Ultrahigh magnifying endos-
copy: Development of CM double staining for endocytoscopy
and its safety]. Nippon Rinsho. 2010;68(7):1247-1252.

Muto M, Horimatsu T, Ezoe Y, Hori K, Yukawa Y, Morita S, et
al. Narrow-band imaging of the gastrointestinal tract. J Gastro-



enterol. 2009,44(1):13-25.

10) Mori M, Adachi Y, Matsushima T, Matsuda H, Kuwano H, Sug-
imachi K. Lugol staining pattern and histology of esophageal
lesions. Am J Gastroenterol. 1993,;88(5):701-705.

11) Inoue H, Rey JF, Lightdale C. Lugol chromoendoscopy for eso-
phageal squamous cell cancer. Endoscopy. 2001;33(1):75-79.
12) Uedo N, Tishi H, Tatsuta M, Yamada T, Ogiyama H, Imanaka K,
et al. 4 novel videoendoscopy system by using autofluorescence
and reflectance imaging for diagnosis of esophagogastric can-

cers. Gastrointest Endosc. 2005,62(4):521-528.

13) Kara MA, Peters FP, Fockens P, ten Kate FJ, Bergman JJ. En-
doscopic video-autofluorescence imaging followed by narrow
band imaging for detecting early neoplasia in Barrett’s esoph-
agus. Gastrointest Endosc. 2006,64(2):176-185.

14) Curvers WL, Singh R, Song LM, Wolfsen HC, Ragunath K,
Wang K, et al. Endoscopic tri-modal imaging for detection of
early neoplasia in Barrett’s oesophagus: a multi-centre feasi-
bility study using high-resolution endoscopy, autofluorescence
imaging and narrow band imaging incorporated in one endos-
copy system. Gut. 2008:57(2):167-172.

15) Yoshida Y, Goda K, Tajiri H, Urashima M, Yoshimura N, Kato
T. Assessment of novel endoscopic techniques for visualizing

superficial esophageal squamous cell carcinoma: Autofluores-

cence and narrow-band imaging. Dis Esophagus. 2009;22(5):
439-446.

16) Inoue H. /Endoscopic diagnosis of tissue atypism(EA) in the
pharyngeal and esophageal squamous epithelium; IPCL pat-
tern classification and ECA classification]. Kyobu Geka. 2007
60(8 Suppl):768-775.

17) Kumagai Y, Inoue H, Nagai K, Kawano T, Iwai T. Magnifying
endoscopy, stereoscopic microscopy, and the microvascular ar-
chitecture of superficial esophageal carcinoma. Endoscopy.
2002;34(5):369-375.

18) Muto M, Nakane M, Katada C, Sano Y, Ohtsu A, Esumi H, et
al. Squamous cell carcinoma in situ at oropharyngeal and hy-
popharyngeal mucosal sites. Cancer. 2004;101(6):1375-1381.

19) Piazza C, Cocco D, De Benedetto L, Bon FD, Nicolai P, Peretti
G. Role of narrow-band imaging and high-definition television
in the surveillance of head and neck squamous cell cancer after
chemo- and/or radiotherapy. Eur Arch Otorhinolaryngol. 2010,
267(9):1423-1428.

20) Watanabe A, Taniguchi M, Tsujie H, Hosokawa M, Fujita M,
Sasaki S. The value of narrow band imaging for early detection
of laryngeal cancer. Eur Arch Otorhinolaryngol. 2009;266(7):
1017-1023.

— 214 -



