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Clinical Application of Endoscopic
Ultrasonography (EUS) for
Gastrointestinal Diseases

Tadatoshi Tsuchigame, and Katsuhiko Mitsuzaki

Endoscopic mucosal resection (EMR) has been widely
employed as a minimally invasive surgical procedure for early
digestive cancers, Moreover, many recent reports emphasize
the usefulness of endoscopic ultrasonography (EUS) for
diagnosis of early gastrointestinal cancers. Generally, the
normal gastrointestinal wall is visualized as having five layers
by endosonographic probes of 7.5, 12, or 20 MHz. Delinea-
tion of these layers is the most important point for feature
of EUS. Only mucosal cancers that are disclosed as
hypoechoic masses within the first to second layer are indi-
cated for EMR.

The development of further extracorporeal applications
such as color Doppler, 3-D, and aspiration biopsy EUS will
contribute to the increased use of EUS in the near future.
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PR BERYEEF i (endoscopic ultrasonography. BLF, EUS
EHES) IR LTI - ILEORBERIE L LTHV STV .
ZOBEBEED 5 S & LTl S E~BH SR
7o BOlIIHE - BB B A A, HILEEBICBVTD
quality of life (QOL) % & L 7 #i/NEM DO ER I T 5
H, EUSIHLEADHRIMRE L L THRMIASER XN 3.
AR CTIHLERIRIC B 2BUSOBIR & EBIZDWTik
~5b,

EUS & (&

PSRRI Feim N OBE R 70— Tk EE L
TRHBED 2 LT, WHLEPIRED S B N LR %
BETH5LDTHAH. EUSIZIELEN ADFE 2 ST,
IBEREO T~ TER, EEPSDEEITVES
DTIREDE i GE L BWREZ AT 5. BUSKERE LT
SRS 70 — 7 % 3% L - BY
B0 -7 —ER(LUF, BH) LR oBEE S o
— 7V EPHSEM T O A L THV 2@ (LT, M7
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7.5MHz, 12MH® 7 T 7 VERR, MiFE 7 o—-7& LTk
12MHz, 20MHz % W T b,

EUS F &

EEONBEETH L& ED YR, WERBODSL
buthylscopolamin bromide 10mg & diazepam 10mg D if#E#%
BEAKEREO RIS S EEET 5. OIS E > TH
SR S I VWA IENREEICEE LIV —
SR Z A LIRS e LB 5. EiRiER
WS AHELAF Y YO ICRZ2DTHREZITH L
EhHDH. BUSO 2V EOQWHICREKREZEE T 5 5,
QML LE - LD BEIIAD L) 0T 50, OUEE
WIS BREL VWIS EE PN 3 RIZDED,
HALE O IE F i (Fig. 1)

WEFEEII S BREL LTl shb?, ik 0EEik
O7a—7 TR, 1178 L OMEY D H 5 HEARITIT
AiEreE, & &, & Sra-—-0sBE L THE:s
n, B, B2, EI3IEPFHETE, €458
MEEFRE, %5 BIETREB L UHRISTET 5. 1€
> TI D5 Rl % Wl EFCHM Y 2 9 HEUS DB
DF—FA > Fehsb, BAITHEENOREDE D P
ESBOMUNHET 52 HLHERTLLEFH D, AHE
FAGELT B2 46T (endoscopic mucosal resection: BL FEMR) D
JGlZd 7z o TidAr e & H & 3 CRIE TR © sm) IZIHZEDS
BT L RHERT HULEND HY.
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Fig. 1 The normal gastrointestinal wall is visualized as five
layers of alternating hyperechoic and hypoechoic bands. The

fiva Ia\rnrc have heen found to rnrrocrmnd r‘\nmzlu to hminlnm.

cal Iayprs

The first (hyperechoic)layer corresponds to the border echo
and mucosa(m); the second (hypoechnic) layer consists of the
mucosa and muscularis mucosae (mm); the third (hyperechoic)
layer is the submucosa(sm); the fourth (hypoachoic)layer is the
nnuscularis; propria(mp); and the fifth (hyperechoic)layer includes
the subserosa(ss), serosa(se), and border echo.

&N 5 (Fig. 2A). BEUSTIXEERED 5 [BHE IR/ TB
Y (Fig. 2B) & THRVIHZE (m1) & Ebh b, EMRZ JifT
LiEEIEmITH o7z,
2. BERE(0-1la,sm3) 72 B

HadR R Al (M) RTBEIC RIS E T v 2 A T AR\ R
MIREL 0 5 (Fig. 3A). ZREOELIC & AT LR
ORI < smiEEAEE NS, EUSTIHET o
B (=) 1355 3 B OB E TREDWEIE v (Fig. 3B). sm
massive (sm3) & BHT L7z, FHAPEAR TILH (—) Zsm/E H
R EPEGTE (A)12135E LT S 3 %EE 3sm3 (Fig.
3-C) Lghisniz,
3. ETREED ) L /HERE, 65BN

g 358 v B £l (M) TR BE 12 2 Bl oo 1T % 3% 72 (Fig.
4A). EUST&THE6.6mmDERE ") » 7 Ei(#106) (—) (Fig.
4B) R LA, CHIECTTIRRHE STV AR,
4, BETBHE, 69mBMk

N = ArE (Mu) ZE I RTEE 12 Fpo A% < FAMT L 721.0em
KOKERETRESE % 528 5 (Fig. 5A). EUSTIMETa— DJfE
B (=) k5238 M-S Y (Fig. SB) HEIEAGAR H KO
JE & 27 LB EZ O TEMR * 22 24T LR | FE
#2872 (Fig. 5C).
5. BHIB&E (Ile,m), 47mBM

PR RIS T B WRE LS A BE |0 (R R & 1 ) Bl
xR 5 (—) (Fig. 6A). EMRTEOLENRHEIGEH S h
EMR DB DWW T S N7z, EUSTIIEE 12 DIEER
(ah) (Fig. 6B) 25 &> 155 3 R X AR 72T B 1 FEIEHE (m2-3)
L@ L7z, EMRICTHEEmM2DICH! §HE (—) (Fig. 6C)
LR an,
6. BRARE, 44mBEM%
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(A)

Fig. }3 A 72-year-old man with esophageal cancer (0-la,
sm3).

A: The endoscopic picture discloses a slightly elevated
lesion at the mid-thoracic esophagus.

B: A hypoechoic tumor(—)is visualized in the third layer
of two third near the fourth layer. These findings on EUS
indicate the depth of invasion to be sm3.

C: Histological findings obtained by surgical operation show
sm3 invasion. The tumor (—)invades near the muscularis
propria(¥).

12

Fig. 2 An 80-year-old man with early esophageal cancer (0-llc, m).
A: Endoscopic examination with the iodine-spraying method shows
an unstained area at the mid-thoracic esophagus.

B: Five layers are clearly visualized on EUS. Depth of invasion
ta the mucosa was confirmed histologically by EMR.

HARER S E60% Ho5
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Fig. 4 A 65-year- old man wnth advanced e=sophageal cancer (type 2).
A: The endoscopic picture discloses a tumor with central depression (Borrmann type I1)at the mid-thoracic esophagus.
B: EUS shows a thoracic paratracheal lymph node (#106) (—)of 6.6 mm in diameter that was not detected by CT.

Fig. 5 A 69-year-old man with esophageal leiomyoma.
A: The endoscopic picture discloses sessile elevation with
central depression covered by normal esophageal mu-
cosa at the upper-thoracic esophagus.

B: A heterogeneous hypoechoic mass(-+), which con-
tinues from the second layer, is visualized.

C: Leiomyoma arising from the muscularis mucosa was
confirmed histologically after EMR.

R 1248 A 25 H 13
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Fi?. 6 A 47-year-old man with early gastric cancer(0-llc,
m).

A: Endoscopic examination shows a slightly depressed
lesion with marginal elevation(—) at the anterior wall of
the gastric antrum.

B: Hypertrophy of the first and second layers (¥) is visu-
alized on EUS.

C: Histological findings after EMR show depth of invasion
to the mucosa(—).

BIUEHEDOEL, 2@OKE(A)HAHRLND (Fig. 7B). =
DIERO—EIIZEREDO RS b A SN (=), smiEgxE
LT HRENEZ DN KESPE 3emATRGE TR
B % DKM A H O 7= D TFM % W4T L 3% ABE (Fig.
7C) ASHIEF L 7=,
7. BYBEARE, e64miats

PREER IC THSEHIC ER I b 5 R MwRE
(Fig. 8A) %52 5. EUSTII®E 4 B2 2 L 0 — i
Fﬂ@gBM#&bﬂ% 1A i o 1 R D A M & ST
LiFEEERtH
8. REiKGE (lla,m) , 72 BEM

SIRFER AR BRI D EFEDR S5 N5 (Fig. 9A). EUS
%1, 2BONER (Fig. 9B) 2E T—#BI5E 3 BHRE (—) b8
HLEBHL GREICHELEEZEEn, smOBERESHNI:)
PERESE T IH bR % AT L 72, EEEIEmICE Y, sm
BAORBIIR SN o,

EUS @ & b

BIMEI D & OUS TR HEETd - 72, NEEESE D
USOERIZE W L7, EHTMR, Helical CT, 5612
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multislice CTOEMIZ L ) LRSS O I MBIy I2E £
272, TDHEETIIH R TIOHH CEUS #1729 L E
DL 20h5b,

L?’J‘L(ﬁ‘[ﬁ‘g & N/NREOERIZ TR IR 0OEE

ZRNICBIL TE, X - IEREREIC L 2 b 0DmMBIZ I
é’ L“(iatLUSﬂfﬂfi~<7ﬂﬂf§vf ThsI). HHBIICEL
T EREHNER ZH > TIZZFDEFIIEL B, WETIE
35, BEWEREOENICHVTWLRETHDL, EEEDH
IZ2WTid, ZLDICIRR L9 ISR DfE/hER o
DHFTIEEOHEICEE LEUSY D& Db FIZh o TW
H. ZZ2EMOEFNIBITBEUSOM Tab]c) MNHART
b, B - BERE(10.9%-29/258) & &l - F - KR
(89.1%-230/258) 253 B 02% <, wmk¢@@®ﬁéﬁg
RDI=HDTH 5 (69.6%-160/230). £ Z A TEMRTIZY
MOAY: il i AT WET HDHZENHITEYTH 29, A
Tldml, m248, BHE - S TEMETHH 2 EDEMT
H5BH. WE-T, EI‘ FEHETIABUS TS 3 BoE o
—&AHi s, I ZIRENENC ERENRERE
b, SHIEERTIIE2RBD23TTE, LW
HIWFAER S b, ZNFIFEUSOSESHLL 2 2.

U Y SHERORIBICE LTI, Fu— 70K EiES
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(B)

(A)

Fig. 7 A 44-year-old man with heterotopic pancreas of
the stomach.

A: Endoscopic examination shows an elevated lesion that
has central depression with a gradual slope at the pos-
terior wall of the gastric angle.

B: A homogeneous hypoechoic tumor(—)containing a
cystic echo (=>)and the fourth layer are clearly separated
on EUS. The tumor was diagnosed as a submucosal tu-
mor originating from the submucosa, measuring 26 mm
in diameter. Since the tumor had been gradually increasing
in size in recent years, we performed a surgical opera-
tion. A: defect due to artificial ulcer.

C: Heterotopic pancreas originating from the submucosal
was confirmed histologically.

L
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Fig. 8 A 64-year-old man with submucosal tumor.

A: Endoscopic examination shows an elevated lesion covered by normal gastric mucosa.

B: A homogeneous hypoechoic tumor(—) is continuous with the fourth layer. It was diagnosed as a leiomyoma originating from the
muscularis propria, measuring 15 mm in diameter. We placed him on six-month follow-up.

(A)

TR 12458 25 H 15
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Fig. 9 A 72-year-old man with early colonic cancer(0-lla, m).

(B)

A: The endoscopic picture shows a congregated elevated lesion at the sigmoid colon.
B: A hypoechoic tumor, mainly occupying the first and second layers and partially within the third layer(—), is visualized on EUS. This
finding suggests minute sm invasion. Histological findings of the surgical specimen disclosed mucosal invasion.

DRBIZEETHY, TO—TDE L DY) Y ISHIZES
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BUE S CIAEUS DI % [ 55 D IR Wi Cla s —%
Pz, NEPEE B IR OUSTIRZIMA LS, W%
WEOREIETNES;, BEVLIES & D&Y, HIRFEHILREDR
WHENTZEAER DS,

ch#5DEUS

1. 3D-EUS

HEIEFETT > T2 70— 7O L 2 e 4T
Vv, —EDERFEE A S ZH N A T VERTRA128
Wi & L CEGMICERL, Zoo=kTHH%
YE2—FICE DK () =T EEEHREL TS VT
o, ) =T FRICFIRT AT, THUCT XY R
RO HHERE L3 20, FrMEOERHIE b
WRETH D, Lo LIEARMIIIHE o -7 Th b0k
ERWETIIREVIARETH S, T/, EEMMIEL 2
BIOBEILDT—F 777 FAEL, RO
B EDE T T 59,
2. Color doppler EUS, Fower doppler EUS

A RIS O MR, Mk, miEhmTahhBE
BIMFEOFEEERIFRTE S, REFIRBOZI, HF
RN - FEONEFEA~DICHALI R IR Twa, L L+45
ERELTVWEVDE, BIEEIEL, Ao F—-Yay
AR LI WM FE IS D ﬁv—!é&f—iwrhh’:‘a 2Xyt+aT
BR2WwlzOTH ) SBOIENLETH LY.
3. RREEMN#EE R (intraductal ultrasonography: IDUS)

LVMEDOBER 70— 7T ORBICL ) TREICS

Table Summary of Cases of EUS 97.4-00.5

esophagus
cancer: 78 cases
SMT: 8
others: 4
stomach
cancer: 55
SMT: 23
adenoma: 9
others: 9
colon
cancer: 25
SMT: 2
others: 3
duodenum
cancer: 2
SMT: 7
polyp: 2

pancreato-biliary

72 BEOBDHBITIEHA FT7 47 —I2 % BFHEH R
b0 % ‘“J $ 2L B (EST) 72 L T b AL A3l
RETH A, WBHIXERCPIZH|&H S, XHEHRE TICE &k
%&ﬁ%ﬁ%@a.L@L%-W«@ﬁkudm%ﬁ%
D, BEUSEDFARAEVHHV LT LOILF—bENT
v,
4. EUSTHHIWE|4:4& (EUS-guided fine needle aspira-
tion biopsy: EUS-FNAB)
EUSTIZAM L7zl W) HEILEZ S0, L
LEUSH{% & 2D R —Fm Lich s 2 L, /80
SERFRAEUS TICHIH 25 & & D&
TG E VR, ZORBERIC L HBERRIERIE

RAEREE H60% H9%
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BONFEEN TS, EHELH L 4P 1 FIL2HEENED -
7z, F 72 DDIETILFNA (fine needle aspiration cytology) |2
£ 2B ORI L THEE TH LD E L ES
TETWAERD—DOERTH S, JEK) ¥ 3
W IERE LSRR LW RE & e AR HRE ORI T
DHEETEDLZ LIIHEEVRW,

EUSORER

NREZ WA BICED D AP TIILRIGITTE L
W, F SR E T EIC WAL (AE R B OB )
TRHMEDN NNV = ZHWTREZTbRITE LRV,
Tl & WAL E BN TE L VDT, FFIZET 6k
L7-FalMEDORRE TIIER 2 R g LT L F 5 @nic
b5, FTEEELEELI-OFRYTLEOMELEL D
DR R R AT E2D (Fig. 9B) ISR (AT &7
N5 L OMTHR, HEIRE TSN A4 = >
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F—Ta PHEAARIZC {, FUSHEORETH S FEME
ZLWODIIMIRTH A I D,

= &

EUS DI LE~DIBHIZ DWW Tih<7. 7o —70
BIZEIC & 0 e L RIS C 2 0, EF ONREERE
DIER &) & U TRADTRE L & o 72, BUEHILE IR
TIRIESOH/NFMOMAMAESL LTRLZEDTE LW
bDEBol, THIGROEEEZZHT2EIVEETH
D, FEIZEMRICEE L Tl 3 BB fflme it LT b
LDELTRLIEDTELRVRETHA.
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