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=Abstract=

Staging of Esophageal Cancer Using Positron Emission Tomography
: Comparing to Computed Tomography

Young Mog Shim, M.D.*, Seung Joon Park, M.D.*,
Byung Tae Kim, M.D.**, Sung Chul Kim, M.D.*

Background: Correct preoperative staging of esophageal cancer is a prerequisite for ﬁdequate
treatment. We prospectively compared the accuracy of positron emission tomography (PET)
with [fluorine-18]FDG in the staging of esophageal cancer to that of computed tomography
(CT). Material and Method: The findings of FDG PET and of chest CT includiﬁg lower
neck and the upper abdomen of 20 biopsy-proven squamous cell carcinoma patlents (male,
19; female, 1; mean age, 61) were compared with the pathologic findings obtained from a
curative esophagectomy with lymph node dissection. Result: The sensitivities of FDG PET
and CT for diagnosis of primary tumor were the same, 90.0% (18/20). Both FDG PET and
CT failed to show the primary tumor in 2 of 20 patients; one had a lcm sized carcinoma in
situ  and the other had T1 stage cancer. By using the results of the pathologic examinations
of 193 removed lymph node groups, we calculated the diagnostic sensitivities, specificities
and accuracies of PET and CT (* x* p < 0.005). |

Sensitivity** Specificity Accuracy*®
PET 55.6%(30/54) 97.1%(135/139) 85.5%(165/193)
CT 13.0%(7/54) 98.6%(137/139) 74.6%(144/193) !

One of four patients with a false-positive for PEThad had active pulmonary tubeajrculosis.
Among the 24 tumor involved lymph node groups, PET failed to show tumor metastasis in
5 lymph node groups abutting the tumor and in 14 lymph node groups located where the
decay correction was not performed. Conclusion: Based on the above fmdmgs it is
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suggested that [F-18]FDG-PET is superior to CT in the detection of nodal metasta:ses and in
the staging of patients with esophageal cancer.
(Korean J Thorac Cardiovasc Surg 1999 32:388-93)
Key word : 1. Tomography, emission computed ‘
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3. Esophageal neoplasm 1
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Table 1. Operative procedures.
Procedures Numbers
Two field lymph node dissection 13
- Abdominal approach & right thoracotomy
- Abdominal approach, right thoracotomy 4
& cervical anastomosis
Three field lymph node dissection 3
Abdominal approach, right thoracotomy &
cervical lymph node dissection anastomosis Total 20
Table 2. Results of CT & PET for assessment of nodal
disease.
A. Overall lymph nodes.
Sensitivity Specificity Accuracy
PET 55.6%(30/54) 97.1%(135/139) |85.5%(165/193)
CT 13.0%(7/54) 98.6%(137/139) |74.6%(144/193)
B. Locoregional lymph nodes.
Sensitivity Specificity Accuracy
PET 59.5%(25/42) 97.5%(115/118) |87.5%(140/160)
CT 16.7%(7/42) 98.3%(116/118) |76.9%(123/160)
C.. Distant lymph nodes.
Sensitivity Specificity Accuracy Fig. 1. Schema for surgical dissection and mapping of 25
PET  |41.7%(5/12) 952%(20021) | 75.8%(25/33) lymph node groups.
CT 0%(0/12) 100%(21/21) 63.6%(21/33)
o Yehgor, o)F 199 A= TEA AA¥E TR A Ao)E WAz W cHTable. 3).
FasickFig 3). PETOIA $154& 291 24709 =z
F 1Whe ZARAE AN g F40l glglen, A LI~ {
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zope M STUb 100% LA AL E 208 BAE T AR BEE A F 2R 1 A sk
PETOIA 8%, CTA 47 ew, CcTd 2% 38 |24 AL A A7 WS Afed gloMd, X]Ef’ﬂ ks
ksl 100% AANE BT 45e] PBaps mE Foke] @z A wEE Hrlshed glelA Aotk Hx DA
A Aot A g BAAT). & A PET % CrJﬂ o s 43 AR R bl 8 B e
o DS NM suge O 44 3 89 24 24 A% By 442 43 934 2 AAA 19 gsteior Aok =
2 243 32 NM stageS vlisle] £ A3}, PET g 227 Axgt AAlE ¥ B A7) AEFC] AX
© 1gl9] B, CT=sHe] BALS) NM suge® A3 [B7h ¥ F4E ol 9 shie A2 AW FU) 44 Aol
39es & 5 Uitk Wk NM stage H7el i PET 2 BAsA Fbe A& E 5 Aok 19744 17 7R
% CTo AdsL 2 o0, 25% ach mak £oke) 47 O CTE oM B B W1 Wk A1 Fad
2z Aol 99 sHe] BAh 3 oTE 94 AzAd A $ROE olse] gon) AT 3RS T A% MM o]ct.
o2 A3 WASNA B ubE, PETE 399 BAlA & A AxEsh Rkl WU Frished dlelA CTe A%
oke] 7} @ = A(celiac lymphnode) Aol &, 1792] FAtellA s= Zlgle] =2k tiate] Hejgtm, 53] Foko| P24
AR A=A Mol sl 47 T4 94 H= Aole] 3t CT9) AEL W oJE2VE 4w 3
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M /61 mid-esophageal cancer (L/N:11/54)
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Fig. 2. FDG-PET scan image of 61-year-old man with
mid esophageal cancer. FDG-PET shows abnormal
increased aclivity in mid thoracic esophagus, subcarinal
lymph nodes, right diaphragmatic lymph nodes, perigastric
lymph nodes areas.

M/ 64 distal esophageal cancer (L/N:57/69)

Fig. 3. FDG-PET scan image of 64-year-old man with
distal esophageal cancer and pulmonary tuberculosis.
FDG-PET shows abnormal increased activity in right upper
lobe due to pulmonary tuberculosis.
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Table 3. Results of CT & PET for assessment of NM
)

stage. |
Patient . Tumor -
Age(yr)  location

63 Upper

55 Middle

53 Middle

56 Middle

60 Upper

55 Middle

55 Middle&Lower
59 Lower

68 Upper

60 Lower

51 Lower

57 Lower

71 Middle

68 Middle

61 Middle

59 Middle&Lower
63 Lower

66 Lower

76 Middle

68 Middle

*N (D : Stage by false positive lymph node(The positive
lymph nodes on CT were revealed negative! on post operative
pathologic findings.)

Correct stage
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v gaden AZdd Fe) Ao, Coperse A Hel AL Sy Hxel T4 AL wE, AR} A7
Sol Mg WAk} Mg 2Rold FDGY} AFels B XY 2099 BAE BE ARAel fAgom, g
Ae 290 v} ek 25 £ 3659 AR Bl B QY DA B £ AR AR BAR o|xT AT
3le] FDG PET ¢ CT9 A¥x=E 7A5% 23 FDG |PETAY At 3L vk A=t

34749 FApelA, CTA 329 FatolA] i Fo8& 42

& 4 99n, Se A=A Aole] e PET 9} €T o A a g

gx 727 6% 45% Arkr 2stAcl. FDG |PET:
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oM ZA%E(malignant melanomays-2) 7] Al gldA ¥ £ 130%F CTHR Axgke] 44 ¥7E Hrlske A
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PETS} CTS] RIE, 5olx, AR=E 22 82%, 81%, 81% S & glon, AEAS AXsA] e T4 H=Ax
o} 64%, 45%, 2% Histglow], CTA fde mAd  FoF 9o 2 Hxgke Ao} 9l 7+ FDG PET
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PETS] whAlo 2 PET 9ol 249 thhAbgol elgete  FolAl FDG PETE AmSr 7o) 7] 24l Qo4 CT
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Hef5-2 PETHEe 2 A8s] A 4 glow, EUS, €154
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PET 55.6%(30/54) 97.1%(135/139) 85.5%(165/193) }
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