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Improved Clinical Staging of Esophageal Cancer with FDG-PET
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Purpose: Since preoperative staging in esophageal cancer is important in both therapy and prognosis, there had
been many efforts to improve its accuracy. Recent studies indicate that whole body FDC-PET has high sensitivity
in detection of metastasis in esophageal cancer. Therefore, we added FDG-PET to other conventional methods in
staging esophageal cancer to evaluate the usefulness of this method. Materials & Methods: Subjects were 142
esophageal cancer patients (average 62383 yrs) who received CT and PET just before operation. First, we
compared N stage and M stage of the CT or PET with those of the post-operative results. Then we compared the
stage according to the EUS (T stage) and CT (N and M stage) or EUS (T stage) and CT & PET (N and M stage) to
that according to the post-operative results. Results: Among 142 patients, surgical staging of 69 were NO and 73
were N1. In M staging, 128 were MO and 14 were M1, Sensitivity, specificity, and accuracy of N staging were
35.6%, 89.9%, 62.0% with CT and 58.9%, 71.0%, 64.7% with PET, respectively. In M staging, 14.3%, 96.9%, 88.7%
with CT and 50.0%, 94.5%, 90.1% with PET, respectively. The concordances of [EUS+CTI and [EUS+CT+PET] with
post-operative results were 41.2% and 54.6%, respectively and there was significant improvement of staging with
additional PET scan (p(0.005. Conclusion: The concordance of [FUS+CT+PET] with post-operative result was
significantly increased compared to that of [EUS+CT]. Thus, the addition of FDG-PET with other conventional
methods may enable more accurate preoperative staging. (Korean J Nucl Med 38(4):282-287, 2004)
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1. 443

> 19973 2956 20020 69Ako] AAA SN 4]
E4o 2 PETE Alaiwhe 3009 5 AAMY 330 ool &
=25 AEe 1429 (F o)t 6234834, H/od: 134/8) 9 8
EoINT 15X O E TU) B giNeH 334 A7E
At Ay 845 F& Hol BF F5F CT9 FDG-
PET ZAe Adston o) F 11999 ME= EUSE Al8)3)
Atk A8 FAAES FEA Y ool EF Afgsin &5
o)Aof art3let 2 W (necadjuvant chemotherapy) & dho} 44
F9) Ao} vl w3} o Bxk= o] AT A9l en CT
S} FDG-PET7}] W3l |y ohg} 4350 H7|9} o] 7
AREe ME E|ES] Y8k TES iR BE AT A 23T

2. FDG-PET

AL AARY] Aol 6A17 o) s F4319 21 Advance
PET scanner (GE Medical Systems, Milwaukee, WI) & ©]-2-8}
of 934& Atk 370 MBq® “F-FDGE $j5}x 45%-0] Az}
3 wejol A HER ZO 2 frame 554 emission scanS &
AL olo] framed 384 emission + transmission scang A%
th PET %/ filtered back projection®lt} OSEM algorithm
(2 iterations, 28 subsets)S ol&3td A4 5k,

2] CT EUSl ti gt AR RE BaE 299 do)sts)
AP} Hewlet-Packard workstation (Hewlett-Packard Co.,
Andover, MA)E ©183}9 37F4 plane (coronal, sagittal,
transverse) o] THFFS HY #H=5S ¢t F=E e A
SUV7E 350170l wA 27] o]39] transaxial imagedl A =44
HAS77F g AT AvIE Ao A= £ Fee)
UM H50) Q] KekS 7EAAY hilar node?] 7% negative
node2 53k

3.CT

Z9A(100 mL iopamidol [lopamiron 3001: Bracco
Diagnostics, Inc,, Milan, Italy) ¢ $ thoracic inlet®ll 4] kidney
o] Z712-97}A] Helical CT (7-mm collimation, a pitch of 1) &
olgdte] & AIYeH™ 97171 HiSpeed Advantage
scanner (GE Medical Systems) S AH-3tgith

27YA) window (mediastinal & lung window) setting AME
3o} PETH EUS 2345 22 1919 8% Ak o
A7 BE-E 3l e B70] 10 mm ©)AH) F=ZEY 7¢ oA
of Rgtats A7 7 AAES.

CT¢ PET7ZH) VAL 454670101 12919 Sz} 9l
oA 9F A CT 9528 A= AP

4. 25X A

1199 9] x4 EUSE A3 Endoscopic ultrasonic
probe (GF-UM 20; Olympus Optical Co., Ltd. Tokyo, Japan) &
°]43ly PETe|Y CTY AAE E=& 487Ul 91} &
=31tk

5 %

AL Al RE $35 AEFES o188 Ivor Lewis €241
AHEEY Y BE ¥AEL 2-field [thoracoabdominal] =&
3-field (transabdominal & cervical]l lymph node dissections 7+
o] AlgiRigit} FH 3} YAl e HAAMAAE TBlstd
FeANA BREAY TRAAE BE XA S 25 AN
o ZAL hematoxylin-eosin (H&E) |4 % 299 W
AL BEFAY.

6. dlolg 4

WA, CTS PET Z2te] N3 M H71E % Fol 38 N3
M w719} vwsict o] %, ZAHQ] HARPEE <% B
(EUSHCT) ¢ PET 434E 25 &8 W7)|(EUS+CT+PET)
£ 77t % Fo) GE Wrie wiEsgckt T HAE Y )
FE 98} chi-square test& AHESIIH

4 i}
25 ebe) Wlg) A go A Tl 9= (squamous cell carcinoma)
o] 141%0)9)on AokE(adenocarcinoma)©] 1% )31tk

el Al A 1429 %5 738 (51%) 0] FAagZ A7 AN
o CTE olF 5 269 (RZE 36%)< Zohdlem FDG-PET
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7 59%)& Zoh ATh(p<0.001).

SJsiAl o B2 43 (07
5oleE CT (0%) Bt St

FDG-PET (71%)9
(p<0.001).

Hel Aol 9482 dole 14594 A=A CTE
°lg F 28 (V% 14%) T Zord 4 J%lem FDG-PETS 7
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Table 1. Concordance Rates according to Stages

CT (97%)9) Eol=ollE F93t xjel7}t gt

TNME £33 4712304 W7) 0, [, Ia, IIb, I, IVE 22
2(2%), 25(21%), 29(24%), 10(8%), 41(34%), 12(10%) 81
o} [EUSHCT] W71 24P o2 = 49%H(41%) o oA g
3 W78 2AY 5 Ao [EUS+CT+PET] W71 4842
& 665 (55%) 9] R-ostA © B2 7o Sl Fgs] A4
& 4 AATHp<0.005).

Table 12 72t} W7lol] glojxe] dA1&& vERd Aolth
o] oA [EUS+CT] W12 41%9] €& EAeH
[EUS+CT+PET] #7144 YL 5% #2J3Al o B&& ol

Pathologic Concordance
Sage (EUS + CT) (EUS + CT + PED A QA2 BACHO0.05).
0 (n=2) 0 1 (50%) = wgadnEng 9A WS AR Aot
|(n=25) 13 (52%) 11 (44%) Table 2T oa J’]‘ = o/ I=E & IARC .
lla (n=29) 21 (72%) 17 (59%) [EUS+CT] 971238 o 2= 5299 32K 44%)7F ¥717h v
16 (n=10) 0 S C0%) - A ARFAH o] F CT7H AUeIAd Ao] 437 (36%) °1%
I (n=41) 13 (32%) 26 (63%)
=] q = 9w o8
Y] (n=]2) 2 (]7%) 7 (58%) E]' [EUS+CT+PET] 071€Z0%°ﬂ/‘11_ 26 0(22%) ‘ﬂ'o] 7(7“
Total (n=119) 49 (41%) 65 (55%) 717t 4450 o o)l [EUS+CT] W 1243 8|3l
Table 2. Downstaged Cases
Downstage
Pathologic Stage (BUS + CT) (EUS + CT +PET)
by EUS by CT by EUS & CT by EUS by (EUS+CT} by EUS & (CT+PET)
0 (n=2)
| (n=25) 3 2
lla (n=29) 3 2
llo (n=10) 4 4 1 &
Il (n=41) 3 23 2 1 8 3
V (n=12) 10 5
Total 9 37 b 5 14 7
(=119 52 (43.7%) 26 (21.8%)
1: Upstaged EUS and Downstaged CT
2: Upstaged EUS & Downstaged (CT+PET)
Table 3. Upstaged Cases
Downstage
Pathologic Stage (EUS + CT) (EUS + CT +PET)
by EUS by CT by EUS & CT by EUS by (CT+PET) by EUS & (CT+PET)
0 (n=2) 1 1 1
| (n=25) 6 2 7 4 K
lla (n=29) 5 9 1
b (n=10) 2 2
I (n=41) 2 !
vV (n=12)
Total 9 8 10 15 3
(n=119) 18 (15.19%) 28 (23.5%)

1. Downstaged EUS and Upstaged (CT+PET)
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o [EUS+CT] W71 o2 18%(15%) ) 7 W77t 4
Ao o5 F 9W(8%)2 CTY Yo W77} Foby
o [EUS+CT+PET] W7|24HMoRE 287(28%) 2 #27}
A W ARENeH ol% F 18%(15%) ©) FDG-PETo]
Qo] Hof 1 W77t EelArh
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o AFE o|Hel BE AFEHT Y B 49 BAS42
H)g oz 45ge) 54 A B7lel glold PETe 44
& oh Apolt. o] ATo|A) PETS 2479l AAbniss
dltste] AARTA RO ohlet HagmadelE 2y 3
o) & WEHEE RO, T4 H FAbgel PETE F715ke.
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Fig 1. A 73 year male esophageal
cancer patient who received Ivor-Lewis
operation. He’s pathologic stage was
T3NTMO. With CT it was possible to find
the main maoss (D), but not for the
regional LNs (B). On PET scan it was
possible o find the main mass (C) and
the regional LN (A; left upper par-
afracheal LN), also.

(14%) 8k vlaste] dAHZAMC)E Zh=dl] ol U=t =
skow, oyt HadZAdolE e JoAME 2 WE
& YEMIATHFDG-PET 59%: CT 36%). CTollAl= @49
A7NE 7SR sto] Moo RE A4 wirel gz A
7178 AAG Al o)d] Aol e "HEA Holg st oY
th & Aol M 17789 SRl M= CTolA 2] 23t 924
Zo)E PETeIA Zohfid=d] 919 fle] o Ao ® A7he
T} 8 PETS 1 33 Axe}l opto 2 o aRE guisin
Z {3z Hoj Zedel| glo] WAEsE Y Erh Iy 949=
Aol =t oM F HARY Holmol 2% Aol 7t ¢l
Rem Q37 FagxEole] e CTe 5ol%(90%)

7} FDG-PET (71%)Eth B &3tk 1 9Qe 2 Arg=d
(hilar lymph node) &l B1501# 43, 298 5 4 #2 g
o8 AFE 2 & 4 vk Azt CTE= thoracic inletdl
A kidney @l S7HE971A] #94-& Aldshet Hlste] PETS 7
o) AAe st g dzxole] Pl thek v wE Zekslo

o] Ayl N AR I} € B 1940}"1 B o] =&
FDG-PET®] Qs Sol5g e dele] @ 4 Adriy 4

Zsiey

TNME %38 #7149 [EUSHCT+PET] %7124
(657 55%) 0% [EUS+CT] #7144 (49%; 41%)Kth
B GA0] WS 45T 5 AATHPO05). ¥ Ao

gl 20
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A2¢ Ao A EUSZF CTED o A& 38 g=xd9]
F3} b e pREETY daA Yok T8y o] Aol
B 3A(119%) oA EUSE Al3d3le] Amghe] A=y 3
AE(TH/) T 2AL, 4 dxdo dig H7he A &
t} &3 CTY PETHl A= TH710l thdk B717) ojg$2
Nzt M7l gt Grigt A&

[EUS+CT] #7184 49 (41%) ) Bbe] 9718 3%
8 B7hsk. o [EUS+CT+PET] %7144 65% (55%) 9
H71E Ags] Hrisidct 9, [EUSHCT] Wr124HS o
g dxtel v 2 g w 11 (52%) 3 Da(72%)°04 o Z&s4
o™ [EUS+CT+PET] W71 248& W71 (63%) 3+ NV (58%)
A4 o FEsiginh WrlAA ol atelrt v A9 F 218l o
o] CTellA 24 23 9 YA Hol& PETA Fohfie
W SR YAREH Holg FopUrt E3 PETA
el AeT 4 FxEe o1, 94 gZEL 290 U
o}, 9hE 11789) A% PETOIA 2] 2e FHy=d AolE CT
oA 28 4 ik whEbA ol & AANES d= A B F
AARE FAd AAlsle 1 Z3E Bgste Ao v A8
w718 ARl Efo] He AS ¢ 5 At

ST ol AAR s ¥I7t viA AR ER Golrgk
THTable 2). [EUS+CT] %7128 o2& 5259) $xh(44%)
7} 717t vA AAER oW EUSS TH77F e AL
9%, CTe NE= MH7)7F deleoldd o] 37H, & 25 ¢
ol AL 6 olfth, Y& Eirrt Ll A 5 EUSY
TH7 = %24 CTY N B ME7I7F @95 Z$7H 49 3l
it kA [EUS+CT+PET] ¥7124%dXE EUSE TH7
7} 9109 AL 54, EUSSE CTel TNM3717} felo)3ld
Aol 147, A 71 AX 25-9] ey A 7Holsih
o] &7 %499 4= EUSY TH7)E 5321 CT9 PET
oA HZHE T3y 1 Wb dopdloh A=
[EUS+CT+PET] W71 AQM O 2+ 26%(22%) %ol %717} ¥
A AA=o] [EUS+CT] ¥712A4MEY ¥71& WA 243
A5t Atk

FEe ol Arel el AR BA W5 AAsHA 5
A OA] golB JH(Table 3). [EUSHCT] W71 AA4Hog=
187 (15%) ©] %71 717} AR AT oI5 F EUSY TH 17}
Aol HAUF FA= 9%, CTY Neju Mi 7|71 Yelole &
A= 8%, 193 4 2E7E 4910] FYW BAE 19090tk
W, [EUS+CT+PET] #7124 Wess ¢ wyud 23
o B 28%(28%) ¢ Bkel 3717} A A4k EUSS) T
W71d ogk AL 10901921 CT9 PETY Neju MHE 74
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ool 1 9P ¥4 &g AR AzEnh CTs PETY
A ZHE L tiRE 95 oo 37E2 @ € olie 2
AoR § ZAAE AsIATE wetA #F717 Aoldl B
A=A B9 Holo] 7FeAS ¥4 Re Adnt 1y
22 HgolM A E Y A= PET/CTY A% 22 2ol $A
H9Y & YJoER B AT 22 AApIZte BEAE g
F Atk AZkE B3 2 A gL NPFeEA
Az X9 EEE fd & dld g FF A=Y
ol PET/CTel that #7H<] A7t dstelet Az,
ARHCE g $& A Bl glojA olde] Z4HQ
g3} PETS 2ol Ao EA o A&d wr124ds &
F e ZldEn 53] Holdl dig Bl oM | =
g AedAE 7idE 5 el AZEr

e
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wrE sopsie] glo] ARHVSBGS(CT), SN,
ABANAA So] THASE AL o] Stk A2 WI T
oo FUATERIE(PETIS AEe] dold Holg 3
LY B8 NPT FNT 9ol BHAT ol FAAUES
Q2(PET) o] TAAY WEES Zo] ARAAL 1) Aok} 1
W Ho] AaareA olugith o B W TS 1907
29BE 20024 69714 AZo] ALY ATS Mo} 553 WL
B4 1429 (623:834) olm) BF 5% o] CT$ PETS A9
Witk S ojAd] eBEtaNE WA a0 AA(AY
AN TR Aol At FAR/MFAA vl
101/4191915}, #180] AAEL CTSh PETS N 8719 M 7]
£ 2259 Ade vTAAT Tl AAEL [EUS + CTI%
[EUS + CT + PET] Z2te] AES +439) Ao} n)zs)
Sk A% 1299 BAE F 54 F Fel2AFHNA 697



o] No, 739°] N1 W7|& 7o 1280 0] MO, 14%°] M1 ¥
718 7Hth N #7ldA CTe dilE, Sl FSert 242
356%, 899%, 620%°132H PETS 242 589%, 71.0%.
64.7%°10ck. =g Hole] W& F7HM H7DelA CTe <%
T, Bolx, 8T} 7+2} 14.3%, 96.9%, 88.7%°1912H PET+
72} 50.0%, 94.5%, 90.1%°14ck. [EUS + CTle < ¥ 234
o} 412%9) 4XE B9om [EUS + CT + PETI+ 546%9)
UXE BYth F7HQ PET BAFE AARe 2R 4% 147
24 A e BATHp0.005). & Axg $xte] W7
A% Slo] o]Me] 14l WS PET o] AR A22H
o g 24 & 4 o ZluEm 53] Aol e
7tell iAo B3 A A S 7 g 5 Yol A
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