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Fig. 1 Diagnostic criteria for depth of invasion of esophageal cancer by sub-
mucosal esophagography; -MM : submucosal layer is smooth and clearly
defined, SM : submucosa has thin lesion or slight interruption, MP : adventitia
is smooth without interruption, A, : adventitia has thin lesion or slight interrup-
tion, A, : adventitia has interruption at the center of tumor, A, : adventitia has
sudden or fluffy interruption at the adge of tumor.
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Table 1 Diagnosis of depth of invasion in eso-
phageal carcinoma by EUS

EUS Pathological diagnosis
diagnosis
{n) L m mp

=
MM (0) |
su(1) |
MP (§) 3 2 1
Ay-5(10) 10
Unjudged (3] 1°* Qi i
Total (20) 1 3 4 12

a):artifact by lipiodol
b) :undetectable due to small iesion
¢) :EUS scope could not pass through
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Table 2 Diagnosis of depth of invasion in eso-
phageal carcinoma by submucosal esophagogra-
phy

Submucosal
esophagography
diagnosis

(n) LL &m mp Ay

Pathological diagnosis

MM (0)

SM(3) 3

MP (T7) 2 5

- ]

Unjudged (3) 1+? 2

Aios(T)

Total (20) 1 3 4 12

a)inadequate condition
b)insufticient contrast medium
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Table 3 Accuracy rate of depth of invasion in esophageal carcinoma by EUS

Pathological diagnosis

Accuracy rate

of EUS sm mp 31-3 Total

Sensitivity 0/3 2/3 10/11 12/117
(0%) (66. 7%) (90. 9%) (70. 6%)

Specificity 13/14 10/14 6/6 29/34
(92. 9%) (71, 4%) (100%) (85. 3%)

Over all accuracy 13/17 12/11 16/117 41/51
(76.5%) (70.6%) (94. 1%) (80, 3%)

Table 4 Accuracy rate of depth of invasion in esophageal carcinoma by sub-
mucosal esophagography

Accuracy rate of

Pathological diagnosis

submucosal

esophagography sm mp ai-3 Total

Sensitivity 3/3 2/2 7/12 12/11
(100%) (100%) (58. 3%) (70. 6%)

Specificity 14/14 10/15 5/5 29/34
(100%) (66. 7%) (100%) (85. 3%)

Over all accuracy 17/17 12/117 12/11 41/51
(100%) (70, 6%) (70. 6%) (80. 3%)
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Fig. 2 Case 1. Endoscopic findings show elevated
lesion with superficial depression occupying
almost all the lumen.
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Fig. 3 Case 1. EUS findings showed a hypo-echoic
lesion until the fourth layer. The EUS diagnosis
was carcinoma invading to muscularis propria.
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Fig. 4 Case 1. Submucosal esophagography
showed smooth submucosal layer without inter-
ruption. The diagnosis was submucosal car-
cinoma.

Fig. 5 Case 1. Fresh resected specimen showing a
0-Ip+1Iic type carcinoma of Ei region.
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Fig. 6 Case 1. Histological picture showing mod-
erately differentiated squamous cell carcinoma
with massive invasion into submucosa deeply
(HE stain X2.5).

Fig. 7 Case 2. Endoscopic findings showed a deep
irregular ulcerative lesion occupying about half
the lumen.
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Fig. 8 Case 2. Submucosal esophagographic
findings showed no interruption of the adventitia.
The diagnosis was carcinoma limited to mus-
cularis propria.

Fig. 9 Case 2. EUS findings showed partial inter-
ruption of the fifth layer, the diagnosis was car-
cinoma invading to the adventitia.
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Fig. 10 Case 2. Fresh resected specimen showing Fig. 13 Case 3. EUS showed the intact fifth layer
ulcerative and localized type carcinoma of Ei clearly, the diagnosis was carcinoma limited to
region. muscularis propria.

Fig. 11 Case 2. Histological findings showing a
well differentiated squamous cell carcinoma with
a, invasion (HE stain. X2.5).

Fig. 14 Case 3. Submucosal esophagography also
showed no interruption of the adventitia, the
diagnosis was carcinoma limited to muscularis
propria.

Fig. 12 Case 3. Endoscopic findings showed ill-
defined circular depressed lesion with widely
spreading irregular mucosa.
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Fig. 15 Case 3. Fresh resected specimen showing
3+0-Ilc type carcinoma of Iulm region.

Fig. 16 Case 3. Histological findings showing a
moderately differentiated squamous cell car-
cinoma with micro- invasion to adventitia par-
itially (HE stain, X10)
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Accuracy Estimation for Depth of Esophageal Cancer Invasion between Endoscopic
Ultrasonography and Submucosal Esophagography

Yoshito Kuroki, Akira Yamada, Toshihiro Sakakibara, Tetsuro Shimizu, Takashi Sakamoto,
Yoshiaki Karaki, Kenji Tazawa and Masao Fujimaki
Second Department of Surgery, Toyama Medical and Pharmaceutical University

We compared the accuracy of estimation of depth of esophageal cancer invasion by endoscopic ultrasonography
(EUS) and submucosal esophagography in 20 patients who had received resections. For all patients the over all
accuracy rate of EUS and that of submucosal esophagography were the same (80.3%). But in submucosal cancers,
the over all accuracy rate of submucosal esophagography was higher than that of EUS (100%, 76.5%, respectively).
EUS overdiagnosed all three cases of submucosal cancer, which might be caused by the limited resolving power of
the 7.5-MHz echo-probe used in this study and massive invasion of the cancers into the submucosa. On the other
hand, in cancers invading to the adventitia (a,-a;), the over all accuracy rate of EUS was higher than that of
submucosal esophagography (94.1%, 70.6%, respectively). EUS could distinguish between a; and mp cancers more
sensitively than submucosal esophagography. However, neither examination could diagnose accurately a case with
microinvasion into the adventitia. This might be a limitation of the diagnostic power of these methods at this time.
Our data suggest that the combined use of EUS and submucosal esophagography would result in more accurate
diagnosis of the depth of esophageal cancer invasion.
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