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Lymph node metastasis (LM N) in esophageal cancer occurs from the superficial cancer and
spreadswildly from the neck to the abdomen. Hence precise determination of LM N isessential
when adequate treatments are employed. There are several reportsabout ultrasonic features of
malignant lymph nodes (L Ns), and in summary, reports of endoscopic ultrasonogr aphy (EUS)
findings of malignant L Ns showed they were more than 5-10 mm in diameter, with a distinct
bor der, hypoechoicinternal echo and round shape. Sensitivity, specificity and accuraciesfor the
diagnosis of malignant L Nsby EUS were 49-99%, 33-99% and 71-96%. Therateswidely var-
ied, because the accuracy of EUS s ability to determine malignancy were based on the evalua-
tion of variousecho featuresof L Ns, and wer e dependent on thejudgement of subjective observ-
ers. Thereforehistological analysisisnecessary for adequate treatments. Endoscopic ultrasonog-
raphy guided fine-needle aspiration cytology (EUS-FNA) has been performed for the diagnosis
of malignant L Nssince 10 year s. Results of those reportswer e sensitivity 81-97%, specificity 83-
100% and accuracy 83-97% . EUS-FNA staging was better than EUS staging. Also clinically
obviouscomplicationsby EUS-FNA havenot been reported. Ther efore published evidence showed
that EUS-FNA issafe and useful for confirmation of malignant LNs. (Ann Thorac Cardiovasc
Surg 2003; 9: 88-92)
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I ntroduction

Lymph node metastasis (LNM) in esophageal cancer oc-
cursfromthe superficial cancer and spreadsfrom the neck,
the mediastinum and the abdomen. There are several pa-
pers that have described the high incidence of LNM in
esophageal cancer. The Japanese Society for Esophageal
Diseases reported that around 60% of cases have LNM.
Kajiyamaet d.? reported that frequency of LNM in esoph-
ageal cancer was 22% in the neck, 34% in the upper me-
diastinum, 23% in midmediastinum, 20% in the lower
mediastinum, and 38% in the upper area of the abdomen.
Shiozaki et al.? reported that 46% of pT1 tumors have
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mediastinal lymph node (LN) involvement, 42% for the
recurrent nerve chain nodes, 21% for the cervical nodes,
26% for the abdominal nodes, pT2 tumors have 53%,
40%, 20%, 33%, pT3 tumors have 73%, 43%, 28%, 60%,
pT4 tumors have 83%, 58%, 50%, 75%, respectively. As
the depth of tumor invasion is deeper, the frequency of
nodal involvement increases. As to the tumor location,
the rate of LNM of the upper thoracic esophageal cancer
was higher in cervical and thoracic LN, the rate of LNM
of middle thoracic esophageal cancer was wide spread
from the cervical LN to the abdominal LN, the rate of
LNM of lower thoracic esophageal cancer was higher in
the abdominal LN and the thoracic LN. Hence the rate of
LNM isinfluenced by tumor location but thereis an over-
lap. Therefore precise determination of LNM in esoph-
ageal cancer isimportant for selection of adequate treat-
ments. Several modalities, such as computed tomogra-
phy (CT), magnetic resonance imaging (MRI), ultra-
sonography, endoscopic ultrasonography (EUS), positron
emission tomography (PET) have been employed for di-
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Table 1. EUSfindings of nonmetastatic and metastatic L N®
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Table 2. Echo features of benign and malignant L N?

Nonmetastatic LN  Metastatic LN Echo features Benign (%) Malignant (%)
Size (mm) Size (=1 cm) 74 94
Longest-D 85t5.4 10.8+6.5 Distinct margins 26 50
Shortest-D 4.3+x2.0 8.4+13.7 Shape
Morphology (%) Round 16 31
Distinct border 24 76 Ova 53 44
Indistinct border 95 5 Triangle 26 6
Heterogeneous internal echo 5 95 Central echogenic area 21 0
Homogeneous internal echo 90 10 Hypoechogenic nature 100 100
EUS, endoscopic ultrasonography; LN, lymph node; Mixed echogenicity 0 31
D, diameter.
Table 3. Association between EUS featuresand LN histopathology*?
Benign Malignant
Size of LN (mm) 14+0.1 1.7+0.1
Morphology (score) 9.9+0.3 11.9+0.3
Visual analog of LN
Roundness Irregular Ova Round
Score 1 2 3 4 5
Echogenicity Hyperechoic Intermediate Hypoechoic
Score 1 2 3 4 5
Homogeneity Heterogeneous Intermediate Homogeneous
Score 1 2 3 4 5

agnosis of LNM, however, EUS provides higher accu-
racy among those modalities.*® In this paper, the role of
EUS for diagnosis of LNM has been reviewed.

EUS Feature of LNM

There are several papers describing malignant LNs.
Murata et al.® reported the size and morphological EUS
features of metastatic LNs. They were more than 5 mm
in the shortest dimension, had a distinct border and het-
erogeneous hypoechoic internal echo (Table 1). Tioetd.”
reported the criteria of LNM as hypoechoic clearly de-
lineated nodes. Heintz et al.? described that the size of
malignant LNs (10.1+5.3 mm) were significantly larger
than benign nodes (7.4+2.9 mm). Comparing malignant
and benign LNs,? in malignant nodes, there was a higher
prevalence of nodes being larger than 1 cm, and having
hypoechoic distinct margins and around shape (Table 2).
All visualized LNs were characterized according to stan-
dard EUS figures and scales were settled. Malignant LNs
have higher scores than benign nodes (Table 3).2% But
the size of LNs between them was not much different.
Summarizing those reports, malignant LNs should be
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more than 5-10 mm, hypoechoic, have a distinct border
and around shape (Fig. 1). However, some EUS features
overlapped between benign and malignant LNs so that
there are no firmly established criteria.

Accuracy of Determination of LNM

The overal results of EUS of LNM are shownin Table 4.
Sensitivities are from 49 to 99%, specificities are from
33 t0 99% and accuracies are from 71 to 96%.5711-20
Misjudgements on EUS can be due to inadequate scan-
ning, such as nontraversable tumors and insufficient pen-
etration. Therefore facilities which report a high rate of
advanced tumors may be carrying out less accurate EUS
in which case CT is superior to EUS.® When the speci-
ficity increases, the sensitivity lessens, it might be influ-
enced by established EUS features of malignant LN. On
the other hand, microscopic infiltration can cause false
negative as inflammatory swelling LNs cause false nega-
tive results. Accordingly the accuracy of EUS was differ-
ent depending on the facilities condition, the judgment of
various observers and overlap between features of benign
and malignant LNs.
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Fig. 1. EUSfigure of malignant LN.
Right: the LN of resected specimen.

Table 4. Theresults of published data for accuracy of EUSin LNM

Authors No. of patient  Sensitivity (%) Specificity (%) Accuracy (%)
Murata et al. 19875 222 87 0 89
Tioet al. 19907 113 99 50 84
Fok et al. 199211

CAN 98 58 76 71

Med 85 86

Abd 45 62 86
Dittler et al. 19932 167 75 70 73
Murataet al. 199413 328 85 91 90
Binmoeller et al. 199514 38 0] 44 79
Natsugoe et al. 1996'% 37 80 88 T1 87
Shimizu et al. 199716 82 49 99 95
Vickerset al. 199817 49 97 54 86
Nishimaki et al. 199918 224 78 60 72
Salminen et al. 199919 32 95 33 72
Catalano et al. 19992 73

Med 149 79 63

CAN 83 98 FNA 96

CAN, cdliac axis hode; Med, mediastinum; Abd, abdomen; FNA, fine-needle aspiration cytology.

Endoscopic Ultrasonography Guided Fine-
needle Aspiration Cytology (EUS-FNA)

Histological analysis of LNM is essential when indica-
tion for operation and LN dissection were determined or
endoscopic treatments and less invasive treatments were
introduced. For instance, when histological analysiswas
positive in the celiac node, operation could be avoided.
Therefore video-assisted thoracoscopy and laparoscopy
(VATS/LAP) were performed, and positive EUS results
were 62% but VATS/LAP was 86%, 8 negative EUS re-
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sults were confirmed and 6 positive by VATS/LAP? The
introduction of the curved linear array echoendoscope led
to development of endoscopic ultrasonography guided
fine-needle aspiration cytology (EUS-FNA) (Fig. 2). In
10 years, EUS-FNA has been introduced in the diagnosis
of LNM. Thedecisionfor EUS-FNA was performed based
on EUS appearance of the LN, such as suspected malig-
nant or swelling. Adequate specimens for cytologic study
were obtained in 90% of the procedures.”® EUS-FNA
produced sensitivity 81-97%, specificity 83-100% and
accuracy 83-97% (Tableb).%? And the accuracy of EUS-
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Fig. 2. The curved linear array echoendoscope led to EUS-FNA.

FNA is higher than that of EUS.3® However, in patients
whom have severe stenosis, the probe can not be passed
and EUS-FNA is not possible, but dilation of the esoph-
ageal stenosis allows EUS-FNA to be performed, and
accurate staging is possible.3 There are no reports which
describe severe complications caused by EUS-FNA. Fur-
thermore, EUS-FNA may be amore cost-effective model
than mediastinoscopy.*?

In conclusion, EUS and EUS-FNA are safe and effec-
tive modalities for diagnosis of malignant LNs.
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