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Abdominal Ultrasonography of Water-filled Stomach
for Staging of Gastric Cancer

Sung Pyo Hong, M.D., Si Young Song, M.D., Won Ho Kim, M.D., Jae Bock Chung, M.D.
Young Myung Moon, M.D_, Jin Kyung Kang, M.D.
In Suh Park, M.D. and *Jong Tae Lee, M.D.

Department of mternal Medicine, nstitute of Gastroenterology, *Department of Radiology,
Yonset University College of Medicine, Seoul, Korea

The accurate prediction of the stage is essential in the treatment of gastric cancer. Recently
endoscopic ultrasonography(EUS) is introduced and that was known to be very effective in
the assessment of depth of invasion in gastric cancer. Although the endoscopic ultrasono-
graphy can be successfully employed for the selective evaluation of regional wall changes, a
systematic study of the entire stomach and upper abdominal structures such as liver is not
possible. The recent advances of ultrasonographic equipments made it possible to visualize
precisely and the transabdominal ultrasound of stomach after fluid ingestion made it also pos-
sible to visualize all layers of gastric wall with high degree of image resolution without any
difficulty.

To assess the accuracy of transabdominal ultrasound of fluid-filled stomach for staging of
stomach cancer, we performed ultrasonographic examinations in sixty-two patients with gas-
tric cancer immediately after 600cc water ingestion prior to surgery and the image findings
were compared with histologic or surgical findings.

The overall accuracy for the depth of invasion was 75.8%. The depth of invasion was overes-
timated in 5 cases(8.1%) and underestimated in 10 cases(16.1%). The diagnostic accuracy for
the depth of invasion increased with the progression of T stages(T1, T2, T3 and T4:33.3%, 68.
8%, 83.3% and 90.0%. respectively). The diagnostic accuracy for the depth of invasion in 39 pa-
tients with ulceration was 69.2% and 10 patients without ulceration 80%. There was no statis-
tical differences in the accuracy for the depth of invasion according to the location and direc-
tion of the lesion. Lymph node metastasis was correctly diagnosed in 42 of 62 cases(67.7%).
According to N stage, the accuracy in NO is 94.7%, N1 58.3% and N2 52.6%. Distant metastasis
was correctly diagnosed in 59 of 62 cases(95.2%). In 3 cases a false-negative diagnosis was
made who had tiny tumor nodules at the surface of right hepatic dome or mesentery. The ac-
curacy for the overall stage was 55.1%.
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In conclusion, transabdominal ultrasonography of fluid-filled stomach is considered to be

very simple and useful method in the staging of gastric cancer such as endoscopic ultrasono-

graphy. (Korean ] Gastroenterol 1994 ; 26 : 63—72)
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Fig. 1. Ultrasonographic structures of normal gas-
tric wall. The ultrasonographic findings of
gastric wall of water-filled stomach showing
5 layering structures. The first hyperechoic
and second hypoechoic layers indicate the
mucosa. the third hyperechoic layer corre-
sponds lo the submucosa, the fourth
hypoechoic layer to the proper muscle and
the fifth hyperechoic layer to both the
subserosa and serosa.

Fig. 2. Early gastric cancer. A 0.7cm depressed le-
sion(arrows) with slightly elevated margins
is showing and the second hypoechoic layer
is intact. Thus the depth of invasion is con-
sidered as confined 1n the mucosa.
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Fig. 3. Proper muscle invasion. The hypoechoic
mass with central ulceration is well visual-
ized at the posterior wall of the antrum.
The boundary between the tumor and nor-
mal gastric wall is clearly demonstrated.
The third layer is interrupted and the 4th
layer is markedly thickened. The 5th layer
was well delineated with smooth inner mar-
gin. The depth of invasion was confined
proper muscle layer and these findings
were coincided with the histologic ones.
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Fig. 4. Serosal invasion. The hypoechoic mass with
ulceration is showing and the layering struc-
tures from the first to the 4th layer are de-
stroyed. The 5th layer is delineated however
its inner margin was blurred and irregular
and focally interrupted(arrows). The tumor
mass is well separated from the pancreas by
the echogenic perigastric fat plane. Ultrason-
ographically the depth of invasion is consid-
ered as partly involvement of the serosal
layer and the histologic findings of resected
specimen observed same findings.
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Fig. 5. Pancreas invasion. A markedly thickened
gastric wall with irregular inner surface is
showing. The all 5 layering structures are
destroyed and the tumor invaded the tail of
pancreas focally(arrow). On surgical
findings the tumor was adhered with the
pancreas tail and the dissection was impos-
sible and palliative resection and bypass sur-
gery was performed.

Fig. 6. Huge hypoechoic mass along lesser curva-
ture, anterior and posterior wall of gastric
antrum is noted. The layering structures of
normal gastric wall are destroyed complete-
ly. The tumor is well separated from the
pancreas by perigastric fat. A 3.5cm weil
demarcated round hypoechoic mass is seen
at retrogasiric area, which suggesting
lymph node metastasis. The enlarged lymph
node 1s adhered to the pancreas, and same
findings were noticed on laparotomy.
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Table 1. Diagnostic Accuracy for the Depth of In-

vasion
Histologic  Ultrasonographic Diagnosis Accuracy
Diagnosis T1 T2 T3 T4 (%)
T1 2 4 2/6(33.3)
T2 11 5 11/6(68.8)
T3 4 25 1  25/30(83.3)
T4 1 9 9/10(90.0)
Total 2/2 11/19 25/31 9/10 47/62(75.8)

Table 2. Diagnostic Accuracy for the Depth of In-
vasion in Patients with Ulcer

Histologic ~ Ultrasonographic Diagnosis Accuracy
Diagnosis T1 T2 T3 T4 (%)
T1 0 3 0/3(0.0)
T2 10 4 10/14(71.4)
T3 4 22 1 22/27(81.5)

T4 1 6 6/7(85.7)

Total 0 10/17 22/27 6/7 38/51(74.5)
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Table 3. Diagnostic Accuracy for the Depth of In-
vasion in Patients without Ulcer

Histologic ~ Ultrasonographic Diagnosis Accuracy
Diagnosis TT T2 T3 T4 (%)

T1 2 1 2/3( 66.7)
T2 1 1 1/2( 50.0)
T3 3 3/3(100.0)
T4 3 2/2(100.0)
Total 2/2 1/2 3/4 3/3 9/11(81.8)
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Table 4. Diagnostic Accuracy for the Depth of Invasion According to the Location and Direction of Gastric

Cancer
. Anterior Greater Posterior Lesser . Accuracy
Location Circular
Wall curvature wall curvature (%)

A 4/5 1/2 2/4 5/7 6/6 18/24( 75.0)
A+M - - 11 4/4 2/2 7/ 7(100.0)
M 4/6 1/1 5/7 3/6 - 13/20( 65.0)
M+C - 1/1 1/1 11 2/2 5/ 5(100.0)
C 1/1 1/2 2/3 - - 4/ 6( 77.5)
Total 9/12 4/6 11/16 13/18 10/10 47/62( 75.8)

No. of correct diagnosis/No. of examined cases
A : lower one third of stomach

M : mid one third of stomach

C : upper one third of stomach

Table 5. Diagnostic Accuracy for the Lymph Node

Table 7. Diagnostic Accuracy for the Overall Stag-

Metastasis es
Histologic  Ultrasonographic Diagnosis Accuracy Histologic Ultrasonographic Staging Accuracy
Diagnosis NO N1 N2 (%) Staging IAIB Il MAmMB WV (%)
NO 18 1 18/19(94.7) 1A 213 2/5(40.0)
N1 10 14 14/24(58.3) 1B 11813 8/12(66.7)
N2 5 4 10 10/19(52.6) 1I 31812 8/13(61.5)
Total 18/23 14/19 10/10 42/62(67.7) mA 2 4]5]¢2 5/13(38.5)
B 21811 8/11(72.7)
' 1 2 114 4/8(50.0)
Table 6. Diagnostic Accuracy for the Distant Me- Total 2/3 8/16 8/16 5/11 8/11 4/5 35/62(56.5)
tastasis )
Histologic  Ultrasonographic Diagnosis Accuracy Agd AS7t 24z 14, Azdate] lemzi7]e] A Ao
Diagnosis MO M1 (%) 2™ 457} 14 o]gich(Table 6).
MO 55 55/55(100.0) 4. &
M1 3* 4 4/ 7( 57.1)
Total 55/58 4/4  59/62( 95.2) TNM 8718 2% %7l & 629 F 359(56.5

* 2 cases . metastatic nodules at the surface of the
right dome of the liver
1 case . mesenteric nodule
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