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CT in Staging of Esophageal Cancer
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Abstract

Background : Accurate staging in esophageal cancer is a prerequisite for adequate treatment. Integrated
positron emission tomography with [18F]-fluoro—2—-deoxy—D—-glucose with computed tomography
(PET-CT) produces both metabolic and anatomical imaging in oncology. There was no report of the
comparison of PET-CT with computed tomography (CT) in the staging of esophageal cancer in Korea.
Therfore, the author retrospectively compared the accuracy of PET-CT with CT in the staging of
esophageal cancer.

‘Methods : Subjects were 73 patients with esophageal cancer who had received both PET-CT and CT just
before curative operation and the results were compared in the bases of the postoperative and
pathologic results.

Results : In the sensitivity of detection of primary tumor, 86.3% of PET-CT was significantly higher
than 71.2% of CT (p=0.001). According as stages, in T1, 64.0% of PET-CT was higher than 32.0% of CT
(p=0.008) but in T2 and T3, there was no difference (100% vs 81.8% and 100% vs 100%, respectively). In
the sensitivity and specificity of diagnosis of locoregional lymph node metastasis, 43.8% and 95.1% of
PET-CT had no difference with 31.3% and 80.5% of CT. However, in the accuracy, 72.6% (Kappa=0.411,
p<0.01). of PET-CT was higher than 58.9% (Kappa=0.123, p=0.248) of CT (p=0.013). Among 22 patients
with locoregional lymph node metastasis who were not detected at CT, 5 patients could be detected with
PET-CT and among 18 who were not detected at PET-CT, only one patient could be detected with CT.
Among two patients with distant lymph node metastasis, one was detected with PET-CT but none with CT.
The false positive of distant lymph node metastasis with PET-CT was one case of celiac lymph node.
Conclusions : PET-CT has the more sensitive staging modality than CT in detection of primary tumor
of esophageal cancer, especially in early T stage and the higher accuracy than CT in N staging.
Therefore, It is suggested that PET-CT can complement the weak point of CT in staging of esophageal
cancer.
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Table 1. American Joint Committee on Cancer (AJCC) Cancer
" Staging Manual, Sixth Edition Bsophagus (TNM)
(Sarcomas are not included.)

Primary Tumor (T)

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis Carcinoma in situ

T1 Tumor invades lamina propria or submucosa
T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures
Regional Lymph Nodes (N)

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis

N1 Regional lymph node metastasis

Distant Metastasis (M)

MX Distant metastasis cannot be assessed
MO No distant metastasis

M1 Distant metastasis

Tumors of the lower thoracic esophagus :
Mla Metastasis in celiac lymph nodes

MIb Other distant metastasis

Tumors of the midthoracic esophagus :

Mla Not applicable*

M1b Nonregional lymph nodes and/or other distant
metastasis

Tumors of the upper thoracic esophagus :
Mla Metastasis in cervical nodes

M1b Other distant metastasis

* For tumors of midthoracic esophagus, use only MIb because
these tumors with metastasis in nonregional lymph nodes have
an equally poor prognosis as those with metastasis in other
distant sites.
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Table 2. The comparison of the sensitivity of the detection of primary tumor with PET-CT and CT

T* Tis TI* T2 T3

PET-CT (WN) 63/73 12 16/25 111 35/35
(%) 86 50 64 100 100

cT @®/N) 52/73 o 8/25 9/11 35/35
(%) 71 0 n 82 100

n, Detected number; N, Pathologically diganosed number; *, p < 0.05

Table 3. The comparison in the locoregional lymph node diagnosis with PET-CT, CT and postoperative pathology

PET-CT (+) PET-CT (- CT () CT (5
n=15 n =258 n =18 n =155
Pathology (+) 14 19 10 2
n =32
Pathology (-) 1 39 8 33
n = 41

+, Positive; -, Negative; n, Number of patients
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(A)

Fig. 1 In a 66-year old man with squamous carcinoma of esophagus, enhanced 104
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CT image (A) shows no definite abnormal density at the esophagus but TN e
PET-CT image (B) shows the lesion of abnormal FDG uptake in the

esophagus, which was comfirmed by pathologic finding.
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Fig. 2 The distribution of the tumor sizes which were not
detected with PET-CT and CT
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Table 4. The sensitivity, specificity, predictive value and accuracy of the locoregional lymph node diagnosis with PET-CT and CT

Positive Negative
Sensitivit Specifici 5 @
SRR DRCEIE predictive value* predictive value by
72.6
PET-CT 43.8 95.1 93.3 2
R Kappa = 0.411
589
CT 31.3 80.5 55.6 I
o Kappa = 0.123

* p < 0.05; Kappa < 0.4, Poor agreement; 0.4 < Kappa < 0.7, Satisfactory agreement; Kappa > 0.7, Strong agreement

Fig. 3 In a 68-year old man with squamous carcinoma of esophagus, enhanced CT image (A) shows no definite periesophageal
lymph node abnormality but PET-CT image (B) shows abnormal FDG uptake at the periesophageal lymph node, which was

comfired by postoperative pathologic finding.

(A) (B)

Fig. 4 In a 70-year old man with squamous carcinoma of esophagus, enhanced CT image (A) shows no definite anormality of lymph
node around the celiac trunk but PET-CT image (B) shows abnormal FDG uptake in the celiac lymph node, which was
confirmed by postoperative pathologic finding.
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