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In scalloping of the diaphragm, its normally smooth contour is replaced by two or more smooth
arcuate elevations. The significance of this pattern is not been known. The authors showed that
this scalloping results from the visibility of muscle fascicles by the tangent effect to the x-ray beam
on each muscle fascicle arising from the 7th to the 10th rib-cartilages, in the erect film with pneumope-
ritoneum, and that tenting of the diaphragm due to the costal attachments is inversion of individual
muscle fascicles.

The diaphragm is clearly visualized as a rule on the erect film in a patient with a pneumoperiton-
eum, measuring its thickness about 2-3 mm normally. However, the radiographical diaphragm contains
pleural (visceral and parietal) and parietal peritoneal covering, so a thickening of the diaphragm is
not necessarily due to the diaphragm alone, but also due to pleura or peritonsum. Ina present series,
the materials were mainly concerned with liver disease such as hepatitis, liver cirrhosis, and hepatic
tumors. Peritonitis is commonly associated with inflammation of abdominal organs in the absence of
their perforation, and ascites often accompanies portal hypertension, especially in the advanced stage
of cirrhosis. Primary carcinoma of the liver occupies a unipue position among neoplasms because of its
propensity for arising in an organ that is already severely damaged by another disease, e.g. cirrhosis.

Thickening of the diaphragm in some cases of present series resulted from diaphragmatic perito-

nitis, which means peritonitis affecting the peritoneal surface of the diaphragm.
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Table 1. Summary of Clinical and Diaphragmatic Findings on Chest Roentgenogram

with Diagnostic Pneumoperitoneum

I No. | (Years)‘ Sex ‘ Diagnosis Radiographic findings of diaphragm
1. 12 | F | Acute hepatitis Norrnal
2. I 15 | M | Splemmegaly Normal
3. ' 29 | M | Chronic hepatitis Normal
4. | 49 M Liver cirrhosis Normal
5. 39 M Subacute hepatitis Normal
6. 40 M Liver cirrhosis Scalloping
7. 46 M Alcoholic liver disease Normal
8. 48 | F Liver cirrhosis Scalloping
9. 48 ! M { Chronic hepatitis Normal
10. | 49 | M | Chronic hepatitis Slightly thickened
11 52 | F | Liver cirrhosis Normal
12.| 53 | F Liver cirrhosis Scalloping
13 53 M Pericardial cyst Normal
14 : 55 F Liver cirrhosis Normal
15 56 | M Liver cirrhosis Slightly thickened
16 58 | M | Upper abdominal mass (malignant lymphoma) | Scalloping
17 59 F Liver cirrhosis and hepatoma Thickening
| 18.| 59 F Hemangioma of the liver (left lobe) Slightly thickened
' 19. | 63 F | Metastatic liver tumor Slightly thickened
C20 66 M Lung cancer (RLL) Partially obscure bacause of pleurisy
21. 68 | M Liver cirrhosis andfor hepatic tumor Dromedary diaphragm
22.| 68 | M | Liver cirthosis Slightly thickened
23. | 69 | M | Liver cirrhosis and hepatoma Slightly thickened
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side, and its thickness measures 2-3 mm.

a b
Fig. 2 A 48-year-old female with liver cirrhosis. a : The right hemidiaphragm shows three smaller

arcs, so-called scalloping, in maximum nspiration. b : In maximum expiration, the scalloping
disappeared and the hemidiaphragm shows a single smooth dome.
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Fig. 3 A 59-year-old female with hepatoma. The
diaphragm shows thickening measuring about 12—
13 mm and reveals anatomical alignment of
muscular bundles of the costal portions of the
diaphragm. Fluid levels are also seen in the
peritoneal cavity.
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Case 1. F.M., 48-year-old, female (No. 8,
Fig. 2).
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Case T1. C.A., 59-year-old, female (No. 17,
Fig. 3).
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Fig. 4 A 69-year-old male with hepatoma. The
diaphragm shows slight thickening as compared
with Figs. 1 and 2, and ill-defined margin or
some hazy appearance, especially in the left

hemidiaphragm, as shown in the detailed view.

Case IV, F.O., 69-year-old, male (No. 23,
Fig. 4)
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Case V. H.K., 63-year-old, fernale (No. 19,
Figs. 5, 6) WMMAMEH (Fig. 5, a) T, Joh
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Fig. 5 A 63-year-old female with metastatic liver
tumor. a : Posteroanterior chest roentgenogram
shows localized elevation of the left hemidiaph-
ragm (arrow). b : Erect roentgenogram with
pneumoperitoneum shows large abdominal mass
and lobulated tumor below the left hemidiaph-
ragm (arrow. )
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a : AP supine radio-

Fig. 6 Same case as Fig. 5.
graph of the abdomen shows fibrous strands in
the upper abdominal region below the diaphragm.
It is suggestive of diaphragmatic peritonitis. b :
Selective common hepatic artriography revealed
stretching and elongation of the several hepatic
arteries in association with pooling of the dye
and tumor stains. Note : the hepatomegaly on
the left_side is remarkable.
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SCALLOPInG TENTiNG

Fig, 7 Schematic drawing illustrates the 7th to
the 10th rib-cartilage insertions, and the courses
of the costal portions of the diaphragm in a
case of scalloping of the right hemidiaphragm
and tenting of the left hemidiaphragm.
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