Rl —2 SN EENAEDZEHD

a: DWI (b factor : 1000) b : DWI (b factor : 1500)

e : Dynamic study 2nd phase f : Dynamic study 3rd phase

EEEAERE =) '

¢ : Dynamic study precontrast d : Dynamic study 1st phase
image

g : High resolution TIFFE with h: FIEHERBHLARK
Proset image .

5 EBI2: JEEEMILEES AR E SO ZRBUILER TE, XD

EOI—3 R ()

a: STIR image’ b : DW! (b factor : 1500)

e : Dynamic study 2nd phase f : Dynamic study 3rd phase

H6 JERI3: MAE (33&, ®i)

¢ : Dynamic study precontrast d: Dynamic study 1st phase
image

IRV vIT 7R IFY:

g : High resolution T1FFE with h: REHEREHIEARK
Proset image
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e : Dynamic study 2nd phase

b : DWI (b factor : 1500)

* {: Dynamic study 3rd phase

image

Proset image

®7 fE4: ILERIERE 488, ki)

A 72wy, lobulated shape/smooth
margin®2 2L, F{FIv I/ X¥5F4
Tid rapid-persistent pattern CtH 5.
WHHRETIE, 30mm X 20mm KDOE
et BB TRE TS IS
LR Sh . BERMEAICPAME
(B) PHENEHEICRDLN:,

SEF 4 - FLUEANZFLEEE =)

4185, Wik, BRAICILERCET
TAHREHLVRDOND, FBEIX
DWIKTEEST2ET S, MEBHICE
FANAER LT AT RIEFZRD 6N,
FERIITAFIv 2 AY T4 T Crap-
id-washout pattern # B35, HEH
BT, BRI EREEEL,
FLERICHEET 2 EE L R, 4
HARRENTWEZ LA ERIE
ELBRishiz, BoPRERNA~DOR
HERED LD 7, ’
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SRS IBIEIRIE L
FLEFISRIEE (=e)

645, KMo #10mm OFEE (§)
E#95mm OFEED 218 (B) BHbNbo
WERDFEFRBAK - FET, 10mmK
DFEHIEDWI TE~%EF, SmmK
DHEHIBEFTEET L, Wihd
STIRICTHESEEL, WEMEEIRH
54 TI% Vv round-oval shape/

smooth margin 2EL, ¥4 FIv IR

774 Cit, 10mm KOFHH medi-
um-persistent pattern, 5mm KDFEE]
#Srapid-washout pattern Tdb. #i##
RETIE, 10mm KOFEEHIZ—IICEF
Bx o R ENRBERE (L),

S5mm KOFEEIIAE LEEELBEIC
Ho 7 ERLEEE (0) LBishis,

g : High resolution T1FFE with h:REHELEHHEAR

®)

ABEZMRIICOWT, ¥4 F3y
PAYTF 4 EROCERBELER LR
ARUBSH L7z LBRMRIEYAF3Iy
I AF T4 Rl ERBA, —HT, #
Bi2bds IO, MitERCERER
EMZ B L TR R LTS W,
¥/, BETIZDWIS MRS QRIS
FABBEATHY Y ZhbDEEDIN

RLUTRENICBHTHILPFIET

H5o
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feiEisiE - P EFLERIEAE (R8)

e : Dynamic study 2nd phase
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Alimentary Tract Imaging by Barium Studies
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FEOE=
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Tsutomu Ishikawa
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b5T LN

%m%ﬁ%$§ﬁ+*%%ﬁf%fﬁ
BEROBHIC LAY T, BERAELLLT
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PIEEEEIC S MLEPEIC L ERRE
BB, BmENRSEL TWBIEETHEL
BEORaEpm B FICERTH 5.
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DRRHITIE, FENBRREIRE (8§ T
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IEEREIHECREL S AL, BET
LERALREETSS (F2).
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B3 2 L R RERTRE L LT
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DEREE, E4ICHEBAAILBTAREL
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BrEREREY HEEEEREOERAE
EENL VRIESICE AP BRERICh D
ZALBBEOHMERRT A SN 5. KFE/N
BICLEERIAS5N, type 3XAFILXEH
AERBHEN S,

R BEBESEE DO

EREEEDYe 3RE (KH). REEE
&8 (a) ¥ TOREIEH 5cm. BEOLOENC
ERICEBNELNYYLEE b) PHLHNhD,

BEBEEBRLNILOMNE (218) o, 2o~

3emilh -V B IE%E (apple core sign)

REE Eun]
EBRbEIEEFLET Diype 2/RE. Ax&
2F95cm. HIEEN £380, BEEIIMPL
REHBTE NS, Herrmannig (&FD) 70
FEEEIZ 9 4cm.
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B ENERICES T AHGREOEFEESHISAEANREICELEETH Y, EEZEIE
HLAESHAB TR EEEVTINELL, 2HRICERT TOPETREKCEDPIRELE > 8
ik 1E85#| Sonazoid® |3 micro bubble ZIEFFIRTHE(LT 5728, FREOERZHROFFGE
PEL, EFEBVIELKRE  BREBETXBIEDS, FEREBICE I ZEEMEERICIERICEN
TW3, FROBRHI+H TEBHETHNIEL GA-EOB MRI EEFE X3 FNLL EOES

RLEEPBFTE S, HBRTIER

Y, &VUbBERBRZIRICBITIZERIESL
imaging ® U TR LICIRETZZZED S,

B RN E ST EBERRICBITARELLTIT-TH
. BEBERAEIIHE CERMED Vascular

BHRBORBBETHRE (RHZE) P

SRR h EORBEDRYEL EOBIEHAOERE L TORBOMFENS.

Key words : Sonazoid, BEFEELH, WEE, &

XU ®IC

20074E1 H £ W & ERICEHT ThPETHERE S K
7o R EABE A EH Sonazoid® D& B, OB
FWRDW - REOBER EICHHEL 2T A Z LITHEE
Wi, BEBETIY A EEZHEREREILXS, K&
Eb)oohb, BELFFEEM (Post vascular
phase) ORMIIFESKRUEOMEZI 6L (H
1), B vascular imaging (ZIEE P I O#ET,
T bbIEEO viability DFEOHEE TR L LT
%M (2 2),

AT, HEBMEITFEBZHICBT 3 Sonazoid®
BT EREORMPARYE, FREELREIIOVT

PUISQNVPS

I. Sonazoid® EHEERERMREOHEHE

INE TORBEEEEH Levovist®®, micro bub-

* Hepatic Metastases : Diagnosis with Sonazoid-
enhanced Sonography
1) HARENLA ALY I —
HWEWHHE 4-9-13)

BRI (T 320-0834 F

ble # Wi - BFILL TWzdizx L, Sonazoid®id
K~ & E Tid micro bubble % IR CHRILT 5
ZENTELID, BRL-EEHREBRETH L
HPHERE L 2 o 72s Levovist®® micro bubble (3BT
BSHC X D BB ICHES N, —BRIC L CBF IR
@ micro bubble 3%k T %, L722%5 T Levovist®%
AWwWGaid, —RICEREET GBEkN) &
MREOBREZITO2ITNEER ST, FELHOBZEE
LEDAL —T2AF % VORIZBONLLEDOKE R
HIFRA @ > 720 Sonazoid®id &~ ¥ & E T & micro
bubble ZHET 5 2 & R ERBE TRV B LT
PELFTESBETLZENTE, TIFED Kupf
fer MBI D AT haZ bd s, BOFEBER
xR UREIZH) ORI E kole 1A
JEFEPMIE OEFEERBESY TV Y 4 AR Z L
5 (M3), FOEWZW, SBEFIEEOREXES
L EENRHZEOBER LICKWICERT 20,
HEFEshTnald,

I. EBHEFESEOZIFIE

WEETIE, Sonazoid®EHBLTHMBE UTEEE
FIERE) BIFEBEOBE—ITHERBEMED X U9
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B 1 B omiy
60 BEZctE, BEEERIENTIER ., EHBE WA (Post vascular phase) Tid S8 JF&IZ ¢4 mm
OWEMFEZ D SOL (—) ZROEB LB (). BN, BBELEZE (b —).

B 2 Vascular imaging
63 B M, BREFER. IFS7, 26x20X%
20mm KOE T a—JEEIIRHERL
(Early vascular phase, —), ¥ <'IC wash-
out =%, R L P,

BENREHE—BIICHEITL TS, K4 I1C4RICIBT
LEREIFEESHO 70 —F v — b ERT. KBk
BZORE, REELHY, CEA % CA19-9 7 L ONES
< —H —EOEB DA EI L Y RED AT HIBIEE
o TL A2, —RICEFOBETEMRE (LLTHEME
TWRA) 3E2 (~4) H, EFCTHRERE]L (~
DEBEL LTW5, BEFLELHETSNHET
EEBT WA L 2008 4E 4 A 251X EOB - Primovist
# F\v72 GAd-EOB MRI % 3§67 L THTo T\ b, ¥ 72,
FRBEDOWREIZ DT> TIRMEEET CT (CTA,
CTAP) zIEfTL, ZNEhOEEFTRE HbERE
BB ZW 2 T LT\Wb,

3 BB OB
67 "B M. BARRIEIFERE, FRITA
5N B¢ mm ® SOL K % it 1L %5 micro
bubble (&I —[EEHNDOHLI—ARY
b)) PHEBEICBE SN,

. RERE - Fi

Y CEEBEERECHV TV BEEDIHEE
X Aplio XG (REXFA4 ANV ATAX) BLO
Logiq7 (GEMEIM A F 4 ANV AT L) Thbh, Bl
FixarvRy 7 28odb 0z A, FAEHKBIET O
BEIHE LY L WHERATADEVWSIA 70
ARy ZAMDLDEFEHEHA VT WA,

TR BT AR L A E R AT | AR & HEAT L
TWh, BIICEE L7222 GO ES X ) BEEAS:
Medrad Pulser® (HAX FS v F) v, 000375~
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B4 BBEFEEZHOY
O—F%—}
*Levovist®Z W EEET
WA, SPIO MRIRZEIIIRE
ToTwizwy :
**CTA : CT arteriography,
CTAP : CT arterial portography

00075 ml/ kg @ Sonazoid®#% 10 m! DAEFAIEKT1
ml/seciCT79 v vaiFAlL, EBEHEEEREYL
175 T %, Sonazoid®k 5 B3 HEIEH 58 0015 mi/
kgD 1/4~1/2B D% DS LTWAE, Thidd
B 5 E ¥ A4, vascular phase (2B 5 Mk
EERENIML RV TEL 2D, BUES—EED L
B2 O BF—0 86/ 2 M OMET 0 2 o TEHL L
BB LRLUYREBEENDTH S, Sonazoid® D
EECOVWTRMHHEES I CHEHEEY, HBEHT
A—FREXEINELIHEVRINTVEY, BEE
HIHEERRCB VW TCHIERRSE~1/28LT5H8
E£A% o Sonazoid® I RBIAERLTE, 2 B DLATICAE
ALTw3,

BEREEREO 7O Fa VR 5 IRT. WA
DEBERL YV IMIUTOSHTH L, BEERRE
CCHEE RO NG E-2EHEICNL,
OFEEH 5 BIA% 30 AL F T Mechanical index
(MI) 14 0.20~0.25 OEFE I THEE OB L5 O &
HEE @RERFTROBE M2). @F0% 145K
FCOMICEEEAZH 7 V-2 2B L CREHSEEHD
micro bubble # 8 - HE &, ZOEHEDP> HLBEH
\ZFEVETE T % micro bubble EE 2 MERRT 5
micro flow imaging (MFI) B AEEB L U#0
BB OB 72 B HE 5L O B2 (flash replenishment 5,
6) ZHEHEIT)o ®1~84® Late vascular phase

Sonazoid® N\
(HH) BERARE *
ECTHRE
Early Late vascular Post vascular
vascular phase phase
phase 1min.— 8min.-
BEREERE fEE M DEEE 2 EEEHE 2HFEERSR
Gd-EOB MRIEE (MF1) (10min.~EMI 0.6~0.8)
B 5 EpEEmEsoran
@ i MI{E 020~025 DEBEICCEF+ EHEEL,
PP ————— FEBRRR L BT ¢0Oi, BRSSO LRSS
(CTA. CTAR)* CRITHROBE R . FEENEMICEE SR
% 8 5 LAE D Post vascular phase 1&, @ik Lo i MI

1 0.20~0.25 EFET, ® 10 £ LLRE I MI fE 0.6~
08DHFETEFLHAEHEL, WFEBERKLIT
Jo

FFMERE o8 PLE X Post vascular phase TRE
IR ERRIBL LTHBENEY, L
%5 T Post vascular phase O & O TR BB I
MEEZ FEBEEST oM E S VHERTEL
Vo FEBEREICBW TR, % & D Late vascu-
lar phase, Post vascular phase DEBIREILEELE 2 C
wh,

V. FEOEE

MIfE 020~025 DIEFIEIIC & AEETIE7~8cm 2L
EOFOEFTIREL, FOHBREIRRELLZ LIS
Vo TRERHIR MIMEZEL T 5 &, FED micro
bubble WEE I N B IFEIT L D EHNEL IO
b 10 3L MIE% 06~08 DHRFEL LT
L0378 cm RO HIHEN L PUBEBSINLDOE
HHETL-0THE, MIEZ LITTED & X ) GEE
% Tmicro bubble 2SS T L F ) OT, HEEFEL
MIfEi% EiF 2 0ERH 5, T 72 MI{E020~0.25 Ok
EETHoTHRILMUEOBELZ LEL{fTH L, I
2O micro bubble iZBHE SN, FFRICHE T 5 IFiER
FRELLTCLESGRENS 5. FFFED micro
bubble DHEOBE*RIC L 2B LOBELTTH T
EHPRETH D,

ERUNEEOHRICEBEII-%2ETH 008D
D, BICKBEOHES CIIARKILEE) bOXVH S
(M7 20 &9 HLa—EEIITERT I~ micro
bubble & 2SE % 0 BB NI (=EE O viability
) OBEUVWERSLIZLISKEERIRE, 20X)
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alb

® 6 micro flow imaging (MFI)
75 BB, CRFS, £ MFLER, 413 low MI DM B € — FEf&.
FF S4 ¢18 mm DB I—I (=) B LU ZOEEAOHM L MEHFES TS %o

alb

® 7 AXRILZET ZEBEFIES
B o—% B 5 lERIZEET 2 — & micro bubble & ASE 7% Y JES M FTEFEAEE L o
Gain # CX B EFTIWWTEET S LABEL 2%, ERT— FEKOATIIEZ () 2
BTWa0h80 5% %koTLE ). Bmode Eff%ZH TE % monitor mode TOBIEN
B L\, AAEEE—F, Aidlow MI DS B E— FE{%.

%A Gain # CEX AL T CEREMBGREZHEL, B
mode H{§ % 28 T & % monitor mode TOEENE
LW,

V. GBERTIESOMRLEE

i CERBMIFIERRER B & OLERER R E
B9, EEBEWHREONAT S NIz RFEWITE < I
181 B F O ERLIIRT FIIFHIL 643+120
B B 1194, K628 THD. HRITIILFERE
S E B IIERIAE B EhCnizkd, Bl
BB E BB CFIEE & RO 72ERIL 136 I &
2D 751% % Hize 0 ) HLEHBERREICT

- EEOKRE S 7z EB I 6361 (63/136=
463%) L¥EHKEEHTBY, EXBERREDR
AlESREN, ShEeBEERENICALE, KBTI
26 %1 (26/72=36.1%), B Tix 11 #1(11/20=550%),
Bk 2361 (23/29=793%) THY, BEBLUE
BB B FERERRICFICERAESE W EAVR
wah (01,2, BEIREHICHFERLEZ T L
BEoh Ty, ILMBEBELFEBOZNZ LN
5, BEREZIICBT A ERBERREDOERIIE
FIrBWEEDbNE, TMHINEBEORESZ
AL L, EERAICHRE SN IER I HAERR IR
ENEE TN S WEANZ D o 720
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£ 1 BRI BREFESREEOM E

Frinfe 8O E B 5L
JREEE | FEFIK CEEBITREMRIED)
0 1 2~5 5< 0<

KW 85 13 29 (3) | 29 (12) | 14 (11) |72 (26=36.1%)

B 21 1 3 (0) 10 (7) 7 (4) [20 (11=55.0%)

3 48 19 3 () 9 (6) | 17 (16) |29 (23=79.3%)
Zoft| 27 12 5 (0) 7 (2) 3 (1) |15 (3=200%)

181 45 136 (63=46.3%)

Zofh: GIST 6 41, R%E 641, fRFE3 B, AE 26, Rk  +ZIREILE -
g% - AR - BEE - SRMEHE - REAHE 16

E 8 Gd-EOB MRI & & #iB5k

TWHRATIZIF S6 1297 mm OWERMFHEZ ) SOL (=) % Adix
B L2l (a)o GA&-EOB MRI MZEDIFMAEE (b) TIXREIIEEFTI (=) 24525, LEGRAEE
(¢) TRTEVBESE (&) & LTHBIhEBEVWEZIT L.

59 I th. EREIFER. &

VI PEERmFEOEH

JEB NI DO EH TR & 2 72 136 BIEBics
WCTEEBHNZBET A micro bubble 2EE 35 Z
EATEETH o7 (K3)o 873 LIBED Post vascular
phase T JEBE N %= %83 % micro bubble BiZ 13 T #E
THo7zh, EEPUIHA - #iti$ % micro bubble &
R OfE & TR AMERA A SN, JEE PR
1384 F T® Vascular phase TOEREBOFIPELHTH
NET LV, BEENMEOFMIEL L, EZA Y
HME:RAEFHES LIEEN0IEOFMZITo 72
(Defect re-perfusion imaging?) JEBIIZ 8 BITH %0
EFBERERE GBS/ IR A, EHEPIMT %
COMBETFMOIIZ L L COREANS BRI N5,

FblIC

IFEBERBIIBITLZHES ) T4 ODRBEIZDOW

T, BRICEV|ENEENTIVEI®®D, 20
BIRICH 72> TIMEOREYE, BFRE, R0
TR HEEIRIL 2 EICKREEKFEL TR EDDEET
b LETIIFEBERROBEICBVW T, M
o B & E2%] EOB - Primovist®% vy, ILEGRFAE
%% 4 L7 G&-EOB MRI & #&HEE ki L 24
WHCHWZIH LTS (K8),
BEFREOEIMNBEONE, BERORA, BE
DE L EWCHEBENLEVIREZAELTENS
W, ERBE IR I12% % L 72 Post vascular imaging
HELN, BHEZF—IEEI Y bI R P ERREET 2.
g DOBZE 25+ 5T & 2% Th L Gd-EOB MRI
LRE T 23 eND LOFEERB IR TE %o
¥ 7B W& FH Sonazoid®id CT % MRI DERAIC
BREPCEZETHEICFER T2 LD TE 5. EE
REMB I UOEEREERZOER T2 L, BELRL
LR LB DH S MDCT &EFBE WAL DM
AEDEDVEL —BICER L, FEBREREOBER
FlRWIZEBL T b L Bbh b,
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BERFMT 5 EHFTELIEND, EREEINRIC
WAz, BERIMEELR & ORBELZERE L L3R
R, MEHEMER L L OBEHENDIGA b5
BF L7z

I

ARG O—ERE, TR 2L AR A ERE AT R R B &
(%8 3 RV ABEBIEHIFERE, HIO 3 RIPA——f—
017 B & U H21—3 KA A——#&—009) DEB % 217z
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Background and study aims: Narrow band ima-
ging combined with magnifying endoscopy (NBI-
ME) is useful for the detection of superficial squa-
mous cell carcinoma (SCC) within the orophar-
ynx, hypopharynx, and oral cavity. The risk of a
second primary SCC of the head and neck is very
high in patients with esophageal SCC. This pro-
spective study evaluated the detection rate of su-
perficial SCC within the head and neck region (su-
perficial SCCHN) with NBI-ME in patients with
esophageal SCC.

Patients and methods: Between March 2006 and
February 2008, 112 patients with a current or
previous diagnosis of esophageal SCC were enrol-
led. All patients underwent endoscopic screening
of the head and neck by NBI-ME. The primary end
point was the detection rate for superficial
SCCHN. Secondary end points were to compare

demographic characteristics between patients
with and without superficial SCCHN and to assess
the clinical course of patients with superficial
SCCHN.

Results: The detection rate for superficial SCCHN
was 13% (15/112). The prevalence of multiple Lu-
gol-voiding lesions, observed endoscopically
throughout the esophageal mucosa after applica-
tion of Lugol dye solution, was significantly high-
er in patients with superficial SCCHN than in
those without (100% vs. 24%, P <0.0001). Mini-
mally invasive curative treatment with organ pre-
servation was feasible without severe complica-
tions in patients with superficial SCCHN after
curative treatment of esophageal SCC.
Conclusions:  In patients with esophageal SCC,
NBI-ME is useful for detecting superficial SCCHN,
thereby facilitating minimally invasive treatment.

Introduction

v

Gastrointestinal endoscopy is an essential tech-
nique for the diagnosis of esophageal and gastro-
intestinal lesions. Narrow band imaging (NBI) is a
novel optical technique that enhances the diag-
nostic capability of gastrointestinal endoscopy by
highlighting the intraepithelial papillary capillary
loops of the squamous cell mucosa by means of
light passed through filters that narrow the spec-
tral bandwidths, incorporated into a red-green-
blue sequential illumination system [1}]. It has
previously been reported that NBI combined
with magnifying endoscopy (NBI-ME) could de-
tect superficial squamous cell carcinoma (superfi-
cial SCC) within the oropharynx, hypopharynx,
and oral cavity [2-5]. Muto et al. reported that
NBI-ME had higher rates for both detection and
diagnostic accuracy for superficial SCC within the
head and neck region (superficial SCCHN) than
did conventional white light observation with
magnifying endoscopy on back-to-back endo-
scopic examination [6].

Katada C et al. NBI screening for head and neck cancer in esophageal SCC...

Since in patients with esophageal cancer the most
common site for synchronous and metachronous
second primary malignancies is the head and
neck [7-9}, we prospectively studied the ability
of NBI-ME to detect superficial SCCHN in patients
with a current or previous diagnosis of esopha-
geal SCC,

Patients and methods

v

Between March 2006 and February 2008, 112 pa-
tients were enrolled who met the following crite-
ria: (i) a current or previous diagnosis of esopha-
geal SCC; (ii) age of at least 20 years; (iii) no his-
tory of head and neck cancer; (iv) no symptoms
of the head and neck; (v) no previous surgical
treatment or radiotherapy of the head and neck;
and (vi) no previous endoscopic screening of the
head and neck by NBI-ME. The study protocol
and informed consent form were approved by
our institutional review board in February 2006,

Endoscopy 2010; 42: 185-190




Wiritten informed consent was obtained from all patients.

The patients underwent endoscopic screening of the head and
neck by NBI-ME. In this study, we performed NBI using a high de-
finition video endoscopy system (CV-260SL, processor, CLV-
260SL light source; Olympus Optical Co., Tokyo, Japan}and an op-
tical magnifying endoscope with a system that could magnify ob-
jects up to 80 times (GIF Q240Z video endoscope; Olympus). The
diameter of the GIF Q240Z video endoscope was 10,2 mm, and
the flexibility was similar to that of a conventional gastrointesti-
nal endoscope. Screening was done in the following order: (i) ob-
servation with shifting of the tongue to create sufficient space for
screening the oral cavity without mouth gear, and (ii) observa-
tion with vocal exercise to create sufficient space for screening
the oropharyngeal, hypopharyngeal, and laryngeal regions with
mouth gear.

The primary end point was the detection rate of superficial
SCCHN by endoscopic screening using NBI-ME in patients with a
current or previous diagnosis of esophageal SCC. Secondary end
points were: (i) to compare demographic characteristics between
patients with and those without superficial SCCHN, and (ii) to as-
' sess the clinical course of patients with superficial SCCHN.
Because prospective studies assessing the ability of NBI to detect
early, superficial SCCHN have not been reported previously, it
was difficult to estimate the required sample size. We therefore
set the study period at 2 years, during which we estimated that
at least 100 patients could be enrolled.

Only superficial cancers, that is, microinvasive SCC and high
grade intraepithelial neoplasia as defined by the World Health
Organization classification of tumors, were studied [10]. An NBI
diagnosis of superficial SCC required the presence of both (i) a
well-demarcated brownish area, and (ii) an irregular microvascu-
lar pattern [2 - 4]. Examples of superficial SCC in the left piriform
sinus, the left superior wall of the oropharynzx, and the left side of
the tongue are shown in © Figs.1-3. Conventional white light
observation showed a slightly reddish area with mild mucosal ir-
regularity (© Figs.1a, 2a, and 3 a). NBI showed a well-demarca-
ted brownish area (G Figs.1b, 2b, and 3 b). NBI combined with
maximum magnification ( x 80) showed an irregular microvascu-
lar pattern (© Figs.1¢,2¢c,and 3c).

Biopsy specimens were taken after the completion of screening
for all superficial cancers in the head and neck region. Before
' biopsy in the laryngeal region, 4% lidocaine solution was sprayed
through the endoscope to attenuate the gag reflex. Resected spe-
cimens, biopsy specimens, or both, were evaluated histopatholo-
gically. The histological characteristics of neoplasms were classi-
fied according to the World Health Organization criteria for
esophageal tumors [10). We used the histological diagnosis as
the gold standard diagnosis. Although the results of endoscopy
were not blinded, the histological diagnosis was confirmed by
two gastrointestinal pathologists.

Lugol chromoendoscopy of the esophageal mucosa was carried
out in all patients, using the Lugol dye staining method [11]. A
1.5% solution of Lugol dye was used in this study. Multiple Lu-
gol-voiding lesions (LVLs) were defined to be numerous, well-de-
fined, irregularly shaped lesions that appeared throughout the
entire esophageal mucosa after the application of Lugol dye solu-
tion [12,13].

Because the oral cavity and superior wall of the oropharynx could
easily be accessed by a surgical device, transoral surgical muco-
sectomy (TSM) of lesions in such regions was done by a head
and neck surgeon, with the patient under general anesthesia. Le-
sions were removed using an electric surgical knife or carbon di-

oxide laser, without injecting saline beneath the epithelium tolift
the lesion above the surrounding mucosa [4]. If a transoral direct
surgical approach was difficult, endoscopic mucosal resection
(EMR) was performed by a gastrointestinal endoscopist with the
patient under general anesthesia; lesions were removed using a
transparent, soft plastic cap {2,14]. We used an orotracheal route
for intubation at the time of EMR. However, in patients who un-
derwent TSM because a transoral direct surgical approach was
possible, a nasotracheal route was used for intubation to secure
a good operative field.

In patients with superficial SCCHN treated with curative intent,
follow-up examinations by NBI-ME and computed tomography
(CT) examination were repeated at least every 6 months after
treatment. The duration of follow-up was longer than 1 year in
this study.

All statistical analyses were carried out using the StatView soft-
ware package for Macintosh (Version 5; Abacus Concepts, Inc,,
Berkeley, California, USA). The significance of differences was as-
sessed with Fisher’s exact test, Pvalues of < 0.05 were considered
to indicate statistical significance,

Results

\4

Patient characteristics

Patient characteristics are shown in © Table 1. The study group
comprised 100 men (89%) and 12 women (11%), with a2 mean
age (£ SD) of 67 £7.5 years. The clinical stage of esophageal can-
cer was stage I in 42 patients (38%), stage Il in 26 (23%), stage Il
in 32 (29%), and stage IVin 12 (11%).

Of the patients, 80 (71%) had a current diagnosis of esophageal
SCC and it had been previously diagnosed in 32 (29%). There
was a history of cancer in other organs in 12 patients (11%): gas-
tric cancer in 7 (6%), lung cancer in 2 (2%), liver cancer in 1 (1%),
bladder cancer in 1 (1%), and leukemia in 1 (1%). The remaining
100 patients (89%) had no history of cancer in other organs.
Habitual alcohol use was reported by 101 patients (90%), and 98
(88 %) were smokers. Multiple LVLs of esophageal mucosa were
found in 38 patients (34%).

Detection of superficial SCCHN

The detection rate for superficial SCCHN was 13% (15/112), with
16 lesions detected in 15 patients. One patient had two lesions, 1
each in oropharyngeal and hypopharyngeal mucosal sites. No ad-
vanced cancer was detected. The 16 lésions comprised 3 (19%)
detected in the oral cavity, 4 (25%) in the oropharynx, and 9
(56%) in the hypopharynx (© Table 2); no laryngeal cancer was
detected. For 8 of the 16 lesions, biopsy specimen and resection
specimens were available for histological evaluation; for the re-
maining 8 lesions, only biopsy specimens were available since
these patients were treated with techniques other than surgical
or endoscopic resection. All 16 superficial SCCHNs were diag-
nosed endoscopically and confirmed histopathologically.

The characteristics of patients with and without superficial
SCCHN are compared in © Table 3. The prevalence of multiple
IVLs of the background esophageal mucosa was significantly
higher in patients with superficial SCCHN (100% vs. 24%,
P<0.0001). Other characteristics did not differ significantly be-
tween the groups.

Katada C et al. NBI screening for head and neck cancer in esophageal SCC... Endoscopy 2010; 42: 185-190



Fig.1 Superficial squamous cell carcinoma in the left piritorm sinus of the hypopharynx. a Conventional white light observation showed a slightly reddish area
with mild mucosal irregularity (arrows). b Narrow band imaging (NBI) showed a well-demarcated brownish area (arrows). ¢ NBl combined with maximum

magnification (x80) showed an irregular microvascular pattern.

b2t

Fig.2 Superficial squamous cell carcinoma in the lett superior wall ot the oropharynx. a Conventional white light observation showed a slightly reddish area

with mild mucosal irregularity (dotted line). b Narrow band imaging (NBI) showed a well-demarcated brownish area (arrows). ¢ NBI combined with maximum

magnification (x80) showed an irregular microvascular pattern.

i '

Fig.3 Superficial squamous cell carcinoma in the left side of the tongue. a Conventional white light observation showed a slightly reddish area with mild

C e -

mucosal irregularity (arrows). Frenulum labii inferior. b Narrow band imaging (NBI) showed a well-demarcated brownish area (arrows). ¢ NBI combined with

maximum magnification (x 80) showed an irregular microvascular pattern.

Treatment and course

In the 15 patients with superficial SCCHN, their esophageal can-
cer had been previously diagnosed in 3 and had been currently
(at the time of the present study) diagnosed in 12. Because 10 pa-
tients were transiently disease-free after treatment for esopha-
geal cancer, their superficial SCCHNs were treated with curative
intent.

© Fig.4 summarizes the clinical courses of the ten patients in
whom 11 superficial SCCHNs were treated with curative intent.
Of the 11 lesions, 8 were resected (TSM 4, EMR 4; see below for
further details); 2 lesions arising in the piriform sinus were treat-
ed by chemoradiotherapy [15]; and another 1 lesion in the piri-
form sinus by radiotherapy. The patient receiving radiotherapy

for this hypopharyngeal SCCHN had two lesions and underwent
TSM for an oropharyngeal lesion.

All of these patients were followed up every 6 months for at least
1 year. The average follow-up period (+ SD) was 25 + 6.3 months
(range 14-33), and the average number of examinations per pa-
tient (+ SD) was 4.8 + 1 (range 3-6). No recurrent or newly diag-
nosed superficial SCCHN was detected during follow up.

One patient had synchronous advanced esophageal cancer and
superficial SCC of the oral cavity, which were treated by chemor-
adiotherapy and TSM, respectively. However, this patient died
because of recurrence of the esophageal cancer. The superficial
SCC of the oral cavity was unrelated to the cause of death. With
a median follow-up period of 29 months (range 14-33), all of

Katada C et al. NBI screening for head and neck cancer in esophageal SCC... Endoscopy 2010; 42: 185-190



Table1 Characteristics of patients (n = 112) and lesions.

Men, n (%) 100(89%)
Age, meéan £ SD, years : 67+7.5
Clinical stage of esophageal cancer, n (%) - E
1 - "42(38%)
i - : EI e 26(23%)
M ERTTIE WC 32(29%)
Vo ; : L C2(1)
Esophageal cancer S
Current 80(71%)
Previous : e 32(29%)
History of cancer In other organs, n (%)
None 100 (89%)
Stomach 7(6%)
Lung 2(2%)
Liver 1{(1%)
Bladder 1{1%)
Leukemia 1(1%)
Habitual alcohol use, n (%)
Yes 101(90%)
No 11(10%)
Smoking, n (%)
Yes 98 (88 %)
No 14(13%)
Multiple Lugol-voiding lesions, n (%)
Yes 38(34%)
No 74 (66%)

the other patients have remained disease-free without severe
complications.

Resections. Regarding the 8 resected superficial SCCHNSs, 2 lesions
arose in the oral cavity, and 2 in the oropharynx, and these were
removed by TSM; the remaining 4, in the hypopharynx, were all
removed by EMR.

The average resected tumor size (+SD) was 18 £5mm (range
10-25). No lesion was <10mm in diameter, 3 were 210 to
<20 mm in diameter, and 5 were 2 20 to <30 mm in diameter.
Histologically, 4 of these lesions were high grade intraepithelial
neoplasia, and 4 were microinvasive SCC, Two of the microinva-
sive SCCs were treated by EMR, and the deep resection margins
in both patients were free of turnor. Lymphatic or vessel invasion
/ was not found in any resected specimen.

In two patients with hypopharyngeal lesions, laryngeal edema
developed during the EMR procedure. This complication was
treated by temporary tracheotomy. No patient had bleeding, ste-
nosis, or perforation as a complication of resection. The median
follow-up period was 27 months (range, 14-33 months), and, as
noted above, 1 of the 8 patients died of recurrent esophageal can-
cer.

Table2 Detection rate and location of superficial squamous cell carcinomas
in the head and neck region (superficial SCCHN}) in 112 patients with a previous
or current diagnosis of esophageal cancer.

Detection rate per-patient, % {n/n) 13%(15/112) .
Detected lesions, n ' i 16
. ‘Tumor location
~ Oralcavity 3(19%)
~ Tongue 2(13%)
Hard palate 1(6%)
Oropharynx 4(25%)
Superiorwall 3(19%)
Posterior wall 1(6%)
Hypopharynx 9(56%)
“Piriform sinus 5(31%)
Postcricold area 4(25%)
Larynx 0(0%)
Discussion

v

Annually, about 50000 cases of SCCHN are newly diagnosed
worldwide annually. Tumors of the hypopharynx are particularly
problematic because they are usually are diagnosed at an ad-
vanced stage and carry a poor prognosis [16-19}. Recent studies
have reported that NBI-ME is useful for the detection of superfi-
cial SCCHN {2-5]. In patients with esophageal cancer, synchro-
nous and metachronous second primary malignancies most com-
monly arise in the upper aerodigestive organs, including the head
and neck, stomach, and lung [7-9,20-22]. An exceptionally
strong association of esophageal cancer with head and neck can-
cer has been reported {7-9,23,24]. Matsubara et al. reported
that the risk of head and neck cancer markedly increases after
esophagectomy (relative risk 34.9; 95%CI 24.3 - 48.6), The 5-year
cumulative risk of developing head and neck cancer was estima-
ted to be 7% [9]. Consistent with these results, the detection rate
of a second head and neck cancer in patients who had previously
had esophageal cancer was 9% (3/32) in our study. These findings
suggest that endoscopic screening of the head and neck region by
NBI-ME may substantially contribute to the early detection of
head and neck cancer in patients with esophageal SCC. In the fu-
ture, large prospective follow-up studies are needed to establish
the optimal interval for surveillance by NBI-ME after treatment
for esophageal SCC.

In the esophagus and head and neck region, the development of
multiple primary SCCs and widespread epithelial oncogenic al-
terations, including carcinoma in situ, dysplasia, and hyperkera-
tosis, have long been a recognized phenomenon [25}. Clinically,
Lugol chromoendoscopy can be used to visualize epithelial
changes such as multiple LVLs, since dysplastic or hyperkeratotic
epithelium does not stain with Lugol iodine solution and appears
white or pink, whereas normal epithelium is stained brown

“ With supérficial SCCHN - Without superficlal SCCHN Pvalue  Table3 Comparisonofdemo-
n=150 U Yineg7 : : graphic characteristics be-
T tween those with and those

Males o 15(100%) 85(88%) . 0.36 without superficial squamous
Older (270years) 3(20%) 35(36%) : 026 cell carcinomas in the head and
Current esophageal cancer - 12(80%) 68 (70%) .0.55 neck region (superficial
History of cancer In other organs 3(20%) ©9(9%) 0.2 SCCHN),in 112 patients with a
Habitual alcohol use 15(100%) 86(89%) . 0.35 previous or current diagnosis of
Smoking 15(100%) 83(86%) . o021 esophageal cancer.
Habitual alcohol use with smoking 15(100%) 83(86%) 0.21 :
Multiple Lugol-volding lesions (LVLs) 15(100%) 23 (24%) <0.0001

* pvalues were calculated using Fisher’s exact test.
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Curative treatment
. n-11]esions

of superficial SSCHN in 10 patients

Fig.4 Clinical course of curative treatment of 11 lesions in 10 patients with superficial squamous cell carcinama within the head and neck region (superficial
SCCHN). * One patlent died of recurrent esophageal cancer; T one patient had 2 lesions, 1 each in oropharyngeal and hypopharyngeal mucosal sites.

[11,12]. Multiple LVLs of esophageal mucosa are considered pre-
cursors for a second primary esophageal cancer in patients with
head and neck cancer [12], and have also been associated with a
very high risk of multiple cancers in the esophagus, as well as the
head and neck [13,26,27]. In our study, the prevalence of multi-
ple LVLs of esophageal mucosa was significantly increased in pa-
tients with superficial SCCHN. The presence of multiple LVLs of
esophageal mucosa may therefore be a powerful biomarker for
detecting a second primary superficial SCCHN. The Lugol dye
staining method cannot be used in the head and neck region be-
cause it causes severe mucosal irritation, leading to pain and dis-
comfort; the dye solution may even be aspirated into the airway.
Therefore, patients with esophageal cancer who have multiple
LVLs of the esophageal mucosa should undergo careful endo-
scopic screening of the head and neck by NBI-ME,

Effective treatment of superficial SCCHN is considered essential
for cure in patients with esophageal SCC, but definitive studies
are lacking. The safety and efficacy of follow-up treatment for su-
perficial SCC thus remains unclear. In our series, curative treat-
ment of superficial SCCHN was possible without severe compli~
cations in all patients in whom the esophageal SCC was success-
fully treated. Although 2 of 4 patients (50%) had laryngeal edema
during the EMR procedure, which was treated by temporary tra-
cheotomy, the incidence of laryngeal edema can be lowered by
minimizing mechanical stimulation caused by contact with sur-
gical devices and chemical stimulation caused by Lugol dye solu-
tion on the laryngeal and hypopharyngeal regions at the time of
treatment. All patients who underwent curative treatment re-
mained disease-free and retained their larynx. Our results sug-
gest that minimally invasive curative treatment with organ pre-
servation is possible in patients with superficial SCCHN. Since
EMR or TSM of head and neck region is less invasive than che-
moradiotherapy or radiotherapy, expected benefits should be
weighed against potential risks when selecting the treatment
strategy. If superficial SCCHN is detected in patients with esoph-
ageal SCC, our results may suggest important clues for disease
management. In the future, more definitive studies are needed

to clarify the safety and efficacy of follow-up treatment for super-
ficial SCCHN.

In conclusion, our results suggest that endoscopic screening by
NBI-ME is useful for the detection of superficial SCCHN in pa-
tients with esophageal SCC. In particular, patients with multiple
LVLs of the esophageal mucosa should be closely monitored to fa-
cilitate early detection of superficial SCCHN and permit minimal-
ly invasive curative treatment with organ preservation.
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