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Recently, the importance of ultrasonographic evaluations of the gastrointestinal tract has been in-
creasingly stressed by authors!#). However, there have been no reports of attempts to measure precisely the
thicknesses of gastric walls of normal individuals. In the present study the thicknesses of 100 normal
patients’ gastric walls were measured. The data were analyzed for correlations with age, sex, and body
habitus.

Materials and Methods

One hundred randomly selected patients without evidence of gastric lesions during upper gastrointestinal
series were examined using two real time ultrasonographic scanners (one Toshiba electronic linear scanner
SAL-20A; one Aloka echo camera SSD-254). The distribution of patients by age, sex, and body habitus is
shown in Table 1. 3.5 MHz focused transducers were used with both apparatus. The images were
photographed using 35 mm negative roll film (Fuji Neopan F), and prints were made on photographic glossy
paper (Fuji Co.).

Measurements were made at the maximum sonolucent level below the liver (Fig. 1 arrowheads), which
indicated the anterior wall of the gastric body or antrum in the median longitudinal scan.

All patients were scanned in the fasting state. We did not uniformly use ‘“The Fluid-filled Stomach
Method®"" or an anticholinergic agent (e.g. Buscopan, Schering Pharmaceutical Co.). There was a subtle
difference in bowel wall thickness as measured in the distended and undistended states (Fig. 2). The effect of
peristalsis was not considered in this study.
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Table 1 Subjects by sex, age group and body habitus

Materials: 100 patients

1. Sex
Male : Female=59:41
2. Age
] 10—19 20—29 30—39 40—49 50—59 60—69 T0—-79 BO—
| 1 8 13 22 31 14 8 3
3. Body habitus
Thin 2
Moderate 77
Obese 21
Total 100

Fig. 1 Longitudinal scan. The maximum sonolu-
cent level below that of the liver (arrowheads) was
measured, and is shown.

Results

There were 59 males and 41 females in this study, and their ages ranged from 19 to 87 and from 22 to 81,
respectively. Their numbers by age groups are shown in Table 1. The gastric wall measurements obtained _
are shown in Tables 2—3 by sex and age.

For the 100 patients, the gastric wall thicknesses ranged from 1.0 to 7.0 mm, with a mean of 2.5 = 1.0mm
(S.D.).

Among the 59 males patients, the thicknesses ranged from 1.0 to 7.0 mm, with a mean of 2.4 + 1.0 mm.
For the females the range was 1.0 — 5.0 mm and the mean, 2.5 + 0.9 mm. There was no significant difference
between gastric wall thicknesses for males and females (Table 2).
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Fig. 2 (A) Undistended state (B) Distended state, Transverse scan. In this case, there is a slight difference in thickness
between (A)and (B).
Arrowheads indicate the anterior and posterior walls of the stomach.

Table 2 Gastric wall thickness by sex

Sex Thickness+S.D. (mm) Range (mm)
Male (n=59) 2.4+1.0 1.0-7.0
Female (n=41) 2.5+0.9 1.0=5.0
Total 100 2.51.0 1.0=7.0
*P>0.2

The mean thickness of the gastric wall by age group is shown in Table 3. There was no correlation
between gastric wall thickness and age.

The patients were categorized in three groups according to body habitus. The criteria are based on
Japanese body weights by the Japanese Nutritional Council, 1970. There were 2 thin, 77 moderate, 21 obese
patients. There was no correlation between gastric wall thicknesses and body habitus.

Discussion

Ultrasonographically, the most readily detectable characteristic of gastric lesions is the corresponding
gastric wall thickening® 7.
In order to objectively determine whether a gastric wall is truly thickened, standards for thicknesses of
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Table 3 Gastric wall thickness by age group

Age Thickness+S.D. (mm) Range (mm)
10=19 (n= 1) 1.0x0.0 1.0
20-29 (n= §) 2.11.0 : 1.0—-4.0
3039 (n=13) 2.3+0.4 1.9-3.3
40—49 (n=22) 2.320.8 1.0—4.7
50—59 (n=31) 2.4+1.1 1.0-7.0
60—69 (n=14) 3.0+1.1 1.5—5.0
70—79 (n= 8) 2.320.9 1.0—4.0
80— (n= 3) 3.7x0.5 3.0—4.0
Total 100 2.5+1.0 1.0-7.0
*P>0.05

Table 4 Gastric wall thickness by body habitus

Body habitus Thickness=S.D. (mm) Range (mm)
Thin (n= 2) 2.1+0.4 1.7--2.5
Moderate (n=77) 2.4x1.0 1.0--7.0
Obese (n=21) 2.5+0.8 1.5—4.5
Total 100 2.5+1.0 1.0--7.0
*P>0.25

normal gastric walls are needed.

Fleischer et al reported that the thicknesses of the normal gastric body and antral walls measured
ultrasonographically ranged up to 5mm in the undistended stateb. A thickened bowel wall imaged
ultrasonographically is referred to as the “‘pseudokidney sign®”’ or an atypical “‘target’” configurations). This
sign is suggestive of nonspecific bowel lesions, unrelated to malignancy”. Thus, this sign does not always
indicate the presence of a lesion of clinical significance®. Even among our normal patients this sign was
occasionally observed.

Consequently, it is difficult to determine whether the thickness of a gastric wall is abnormal. Qur results
indicated that thicknesses greater than 4—5mm suggest a gastric lesion and that in such cases further
examination should be performed. Bluth, et al did not encounter gastric wall thicknesses greater than 10 mm
among normal cases?, and neither did we. We measured thicknesses in all patients, but the thicknesses of
normal gastric walls did not correlate with age, sex, or body habitus.

We were able to identify the gastric walls of all the patients studied. During the first screening
examination of an abdomen, if a gastric wall has a thickness greater than 4—5mm, a gastric lesion should be
suspected.

Acknowledgment

We thank Dr. Walter J. Russell, Radiation Effects Research Foundation, Hiroshima, Japan, for his
valuable editorial cornments.

(This manuscript was presented at the Fifty-ninth Chugoku and Shikoku Assembly of the Japan Radiological Society,
Yonago, Japan, Dec. 4—5, 1982.)

References

1) Fleischer, A.C., Muhletaler, C.A., and James, A.E.: Sonographic assessment of the bowel wall. AJR 136: 887—891,
May 1981



FRFn584E 11 A25H _ 1277--(23)

2) Bluth, E.I., Merritt, C.R., Sullivan, M.A.: Ultrasonic evaluation of the storach, small bowel and colon. Radiology 133:
577—580, Dec. 1979

3) Kremer, H., Grobner, W.: Sonography of polypoid gastric lesions by the Fluid-Filled Stomach Method. J. Clin.
Ultrasound 9: 51—54, Feb. 1981

4) Morgan, C.L., Trought, W.S., Oddson, T.A., Clark, W.M., and Rice, R.P.: Ultrasound patterns of disorders affecting
the gastrointestinal tract. Radiology 135: 129—135, April 1980

5) Mascatello, V.J., Carrera, G.F., Telle, R.L., Berger, M., Holm, H.H. and Smith, E.H.: The ultrasonic demonstration of
gastric lesions. J. Clin. Ultrasound 5: 383—387, Dec. 1977

6) Walls, W.].: The evaluation of malignant gastric neoplasms by ultrasonic B-scanning. Radiology 118: 159—163, Jan.
1976

7) Lutz, H.T., Petzoldt, R.: Ultrasonic patterns of space occupying lesions of the stomach and intestine. Ultrasound Med.
Biol. 2: 129—132, Feb. 1976

8) Fleisher, A.C., Muhletaler, C.A. and James, A.E.: Sonographic patterns arising from normal and abnormal bowel.
Radiol. Clin. North Am. 18: 145—158, April 1980



