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=Abstract=

Effectiveness of Esophageal Ultrasonography in Surgical
Therapy of Esophageal Cancer

Jae Seung Jung, M.D.*, Sung Ho Lee, M.D.**, Seong Joon Cho, M.D.*#*
Ho Sung Son, M.D.*, Kyung Sun, M.D.* Kwang Taik Kim, M.D.*, Hyoung Mook Kim, M.D.

Background : With the advent of stage-adapted multimodal regiments for esophageal
malignancy, accurate staging has become of utmost importance. Endoscopic ultrasono-
graphy(EUS) is a diagnostic method for the local staging of esophageal cancer, in particular
for T and N evaluation. The aim of this study was to examine the diagnostic efficacy of
the EUS and to evaluate the relation between prognosis and EUS findings. Material and
Method : We reexamined the cases of 88 consecuitive patients who underwent transthroacic
esophagectomy and cervical esophagogastrostomy for esophageal cancer from January 1991 to
July 2001. We compared EUS findings, histological results and outcomes. Result : There
were 83 male(94.3%) and 5 female. Median age was 61.3 years old. Overall staging
accuracy were 59.0% for T staging and 76.0% for N staging, In early T staging group, the
accuracy was 74.9% except T4 stage. However significant differences were not found in the
ability of EUS-determined T-stage and N-stage to predict survival. Multivariate analysis
showed EUS-stage to predict survival. Conclusion : EUS provides a high degree of accuracy
in assessing both T and N parameters in staging esophagal cancer. EUS should be performed
in all patients with esophageal cancer, not only for staging before therapy, but also as a
valuable method of determining prognosis.

(Korean J Thorac Cardiovasc Surg 2003;36:91-7)

Key words : 1. Esophageal neoplasm
2. Ultrasonography
3. Neoplasm staging
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Table 1. TMN staging criteria for primary esophageal
malignancies

A. TNM DESCRIPTION

Primary tumor

Tis Carcinoma in situ

Tt Invades submcosa

T2 Invades muscularis propria
T3 Invades adventia

T4 Invades adjacent tissues

Regional lymph node

NO No lymph nodes involved

N2 Involved lymph nodes present
Distant metastasis

MO None present

M1 Distant metastatic disease

MIA

MIB

B. STAGE GROUPINGS

Stage 0 Tis NO MO
Stage 1 Tl NO MO
Stage IIA T2 NO MO
T3 NO MO
Stage 1IB T1 N1 MO
T2 N1 MO
Stage 1l T3 NI MO
T4 Any N MO
Stage 1V Any T Any N Ml

E % TMN staging® A48l ckTable 1),
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Solx 9 Aet ofed] £4& Agsidn

sensitivity = true positive / (true positive +false negative)
%100

specificity = true negative |/ (true negative + false positive)
X100

overall accuracy = (true positive +true negative) / number
of patients studied) X 100

positive predictive value = true positive / (true positive +
false positive)

|

negative predictive value = true negative / (true negative :
+ false negative)

S 5% AYEE A4St 24 A A w S
Ao W% olgslel 7A7ke] T o N Wl elF F7o]
E

*H%J&?ﬂ Fasisich

A= 4749 T 9 N H715 783519
H7)7ke) AESS wwstgen SAS V.100%
95% 12|43 A Log-Rank testZ ©]83}%ic}.
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G2} 8379(94.3%) AA7E 5Telglh kel
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Table 2. Patients characteristics

Characteristic No. of Patients
Total number of patients 88
Sex Male 83
Female 5
Age Median 62
Range 39-78
Histologic type Adenocarcinoma 1
Squamous cell 87
Location of disease Upper 24
Middle 43
Distal 21

Table 3. Comparison of pretreatment EUS* stage with
pathologic tumor stage.

PreOp(EUS*) PostOP(Pathology)
T
Tis 0 1(1.0%)
Tl 18(20.6%) 15(17.0%)
T2 37(42.0%) 25(28.4%)
T3 32(36.4%) 28(31.8%)
T4 1(1.0%) 19(21.6%)
N
NO 38(43.2%) 35(39.8%)
N1 50(56.8%) 53(60.2%)
M
MO 88 86
Mi1 0 2
Stage
0 0 1(1.0%)
1 15(17.0%) 10(11.4%)
1la 23(26.2%) 21(23.9%)
1ib 27(30.7%) 19(21.6%)
I 23(26.2%) 35(39.8%)
v 0 2(2.3%)
s} % 5 zAgestd 971448 slshgokTable 3).
FAAE Wt A LA B 561D, $E
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Table 4. Preoperative diagnosis of T stage using EUS*™
Concordance between EUS* and pathologic T stage.

Pathologic EUS* finding

Finding Tl v T3 T4 Accuracy Rate
p-T1 13 3 0 0 81.3%

p-T2 3 18 0 72.0%

p-T3 0 8 20 0 71.4%

p-T4 2 8 8 1 53%

PPV*+ 722% 486% 625% 100% ?9" 821(152;;‘)’””

* EUS, Esophageal Ultrasonography
** positive predictive value

Table 5. Comparison of EUS* and Pathologic Lymph Node
Staging.

. EUS N Stage
Pathologic N Stage
NO N1 Total
NO 27 8 35
N1 11 42 53
Total 38 50 88

* EUS, Esophageal Ultrasonography

Table 6. Multiple comparisons for EUS* T-stage and
N-stage with log rank test.

T-stage N-stage Stage
EUS stage 0.1475 0.1542 0.0407
Pathology stage 0.0183 0.1254 0.0003

Log-tank test p value

* EUS, Esophageal Ultrasonography

j}_x}_(sg 1%)01],(1 °]7'<]t'?1 0104 . u:-{s} T 1347]_04 Z]];].o] o]
28R A= TIolA 81.3%, T2 72.0%, T3 71.4%. 3 VR
t}h T4 Wr)ol|lM 22gA zde] 19 FoA T4Z velyte
U 24 A ASYAA2LIHEUS) 240 T4 Ak 4
S5 1 #dll &34 35 chTable 4).

N ¥7]

N #7]o|A Az A A 245 A4 B EE 792%, 5
OB 77.1% fom A 88HF N H7|7} YA A+
=69 #HE A Ags 760%% SAEUC) £ FA

&A= 84.0%, 24 dEAE 71.1%=E AAE Sk N W7

} ge)AdgRc} A S4E A 11, =4 539 3

S+ 8 471 lich(Table 5)
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vival Distribution Function
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Fig. 1. Difference in survival of patients with esophageal
cancer based on EUS* T stage.(p=0.1475)

T1, EUS T1 stage; T2, EUS T2 stage; T3, EUS T3 stage; T4,
EUS T4 stage.

*EUS, Esophageal Ultrasonography

(Table 6).

T #4719 A&&°] ¥4 Fig 1)

AE YA A Z2SINEUS) A 224 T staging A 72 A
E& AL 39tk T1 #Hr71E 4d AEEC] 75%, T2 W7
= 45%, T3 W7 )E 41% T4 7= 0%2 Aol glgleony
AEEQ] 5L p value 0.1475% FAA F24°] 3ich
289 T 718 27\anet AdE Wr)e] 2] Ter
Faho] 243 A7 FAA FoA0] AR (p=0.0472)

N 7] AE&4) EA4(Fig 2)

AZE BA A 5271d AEEo] NoolA 584%, N1 %7
oA 41.9%2 zol7t glgont p ZH2 015422 FAH 79
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Fig. 2. Difference in survival of patients with esophagea!
cancer based on EUS* N stage.(p=0.1542)

NO, no metastatic lymph node on EUS finding:

N1, metastatic lymph node on EUS finding.

*EUS, Esophageal Ultrasonography
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Fig. 3. Difference in survival of patients with esophageal
cancer based on EUS* stage.(p=0.0407)

*EUS, Esophageal Ultrasonography

Stage 1, EUS stage 1: Stage 2, EUS stage 2: Stage 3. EUS

stage 3.

Z2 )9} x4 8k Aldko] A7l o= T4 W7 E z]g]
slm 74.9%9) ZJ.%l; BEe g nopa glo] <tefell ¥kl
Hushi ol thE _5%7»3

she} w)z=gt é,flr% HojFan ol T4 Wvle] 4
L2 ords 199 # T oddnte] e A AR R

g 2dte] gt ol vhE R

e
9
3,
ol
=
o
i
Jal
‘O
Ne
2
s
R
o,
~
g
ux
|

=)
&
=
)
[h3
o
ol
]
—_
~
2
A
o
o
u

o 2 do o T
A A1)

32
e
=,
o
3!
>
)y
ol
by
)
ok

)y oo 3o
=
&
]
-
> O
i
N
-o
{3
>
Z
N
N
=2

-2,
2o
-
o
°
T,
xie,

inf
o, ol
o
R
)

(e} SN
S 5848 710 sk b v uS oA v 75% 1)
fho] Asteg weltu ol ¥ ol v} e A%
g

;\]f/\]-(]z,_s yoll /] Al el 4]



£0lAM EUS ZiEtel 58

0%

BE57 2 No WY1 BA7L & F N1 R Agse] HY
BEOLRCN VIt WA 22 AEET Ho|ER A%
& Ao FeA FF 9 AHES 2 4544
FEF717h Aesilet A=

AEe] ) g2 AgelA $EA] Wy] @Al A
5o AR d4HoR Fasirh ofl el A=y
AEEIE ]8T T 7] N W19 dlFe 23 5
]

F4E wolw gl WA AA Wl 2AE @
A7 p 3 004072 BAAE FoAS Hola ek =3t
971% 2708k W) £ Fow ERslel wny Ans
AR FHE R o] T 7|9 AES A ks
o ol Ax AFe] FA o] shsstelet YzE gbellA
Aggh uke} 2o A= ko] A5 Fo A %S 4
3lo 2 YAL 7jA 2LaE o] &3l= Ao x2o] E]
et AZEe Feflo] =3 Zoks M A2 WA v B
g 2592 oS A DS Aok ¥ ostn gl

9 2 Qe 23N g7l g Aoz Sol
e UEE WAL T WA E T4 e

°F“H

i

=2 =
Aelstar qkEE v AL A 5 Qo] & A A
A ARYAAZREa) AzstelA & v A5E Aoy
ozt Ak =3 £4 A ARYAAZ I} Ak 53
Axeke] oF AL T W] A5 x7]9 AP ke
ETHRE AT 23 A v dden 7hzke] W)
TFEAAE A3 FAo] BAA our} gl AHE I3
ok N g7l A= ol 5] 4] 7h5ahA] ket AA o
71§ 58 FAAE SAgHLE uyl e AHE o
of & A AR &35 YAAS o]&3 AA W= oF
o] FHo) 7lgsleEl Az}

’%‘Eﬁﬂl%&%ﬁb LA AR AdolA T1 7]

81.3%, T2 W7} 72.0%, T3 ¥7) 714%% =2 A¢ES 5]
o FAEY Juld Aol E ddksli=d 76.0%9 A<
AR 953 ANE Relrguh 3 45 A P2

kad)

R
S A9 HoE £4% Rolk vl Axet B

gl

rl

AN 5% A 97] ARAA 5 A9 el
e wak oo B9 A|FE FHRE Fad W
4 ook BE 0% Edz %F Axundzs
stel Ao ARUEE AR 4 gloe)e Az,

R

[¢]

10.

11.

12.

13.

14.

g2l A
2003;36:91-7

. Vital statistics division, Korea National Statistical Office.

Annual report on cause of death statistics. 2000. 10.

. Earlam R. Cunha-Melo JR. Oesophageal squamous cell

carcinoma. A critical review of surgey. Br J Surg 1980;
67:381-90.

. Grifith J-L, Davis JT. A twenty-year experience with

surgical managemnet of carcinoma of the esophagus and
gastric cardia. ] Thorac Cardiovasc Surg 1980,79:447-52.

. Gunniaugsson G, Wychulis AR, Foland C, Ellis FH.

Analysis of the records of 1657 patients with carcimona
of the esophagus and cardia of the stomach. Surg
Gynecol Obstet 1970;130:997-1005.

. McKeown KC. Carcinoma of the oesophagus. Recent

Advances in Surgery. Chicago,Year Book Medical Publi-
shers, 1973;7:133.

. Xu L-T, Sun Z-F, Li Z-], Wu LH. Surgical treatment fo

carcinoma of the esophagus and cardiac portion of the
stomach in 850 patients. Ann Thorac Surg 1983;35:452-7.

. Muller JM, Erasmi H, Stelzner M, et al. Surgical therapy

of oesophagel carcinoma. Br J Surg 1990;67:381-90.

. Altorki NK, Girardi L, Skinner DB. En-bloc esophagec-

tomy improves survival for stagelll esophageal cancer. ]
Thorac Cardiovasc Surg 1997;114:948-56.

. Walsh TN, Noonan N, Hollywood D, et al. A comparison

of multimodal therapy and surgery for esophageal adeno-
carcinoma. N Engl ] Med 1996;335:462-7.

American Joint Committee on Cancer, Task Force on
Esophagus. Manual for staging of cancer. 4th ed. Phila-
delphia: JB Lippincott., 1997.

Antonio LV, Mark SA, Daniel LM, Claude Deschamps,
Victor FT, Peter CP. Ivor Lewis Esophagogastretomy for
Esophageal Cancer. Ann Thorac Surg 2001;71:1803-8.
Van Dam J. Endosonographic evaluation of the patients
with esophageal cancer. Chest 1997;112:184S5-90S.

Rosch T. Endosonigraphic staging of esophageal cancer: a
review of literature results. Gastrointest Endosc Clin N
Am 1995;5:537-47.

Fukuda M, Hirata K, Natori H. Endoscopic ultrosono-
graphy of the esophagus. World J Surg 2000;24:216-26



-2l A

2003;36:91-7 Al oM EUS ZICte) 58

Wy . AEgke] AsolA H7le g vhekd xerle ez AEe WAL We FeskA Hinh

AEWA A 2o AEete 43 Fdhkel Hasy 53] T, N W7[AA Fosictn &4 Qi) o
ATe) BA2 AnuyaAgz2eule] Ak a84S vl o % EUS A4 AAE Hrlslr] $)she
aQkE Ik gly & gy Amgke R 1991 195E 20019 7E7HA] AEFR AEAAeT AN A5
e Aleldl 8892 FAbel o] F3FA xALE AlgiEte A uA A xS A Aty HAL Ad
& vz FAsglen Ar xS UAlg Wr)el UE AEES E45tY )9 AEEY ARHAE B4
skoivk A Gt 839, A7) sgegl e Habel: 6134 ok T 71449 HFAL 590%S
velfiglov) T4 HME AR T ¥7] Aeke] A 749%2 =2 AL E Bo|y ¢tk N ¥7|9
5= 760% & HePSIch AR WA A 2Sole 93 ZHzhe] T9} N ¥7]9] olF Aol M A &
AL BARA okgkAlut A HIE Ao 7|9} dF e AL BAgA R ou|r) e AAE
dolrh, ZE AR Ak WA T 7] 9 N ¥ uﬂﬂlﬂﬂ*oﬂ &) vlnd =2
AT G Rl mi AnUA AR H7)9) 3habe] o F Zhef] BAH FoA4S BeoFo] AxUA
Az g W2 3ake] o A e] sl webA EUSE £E4 419 OEM 5718 gedsieo
o] & ¥t olfg} o Fo] Ao Fadh J&L vt )
M B 1 Ay
2. WA A e
3. 24H




