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FIGURE 2: Cholecystogram after administration of dye. No change is seen in the 
density of the gallbladder shadow. 

Mathews, in a discussion of a paper by Phemister et al1, stated that, in 
the examination of 6700 gallbladders, he had recognized only one of this 
sort. W e have found this condition to be more common, however, since 
in the last 1700 examinations of the gallbladder which have been made 
at the Cleveland Clinic, we have seen two which contained opaque 
bile. One of these, the present case, was proved at operation. Operation 
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has not yet been performed in the second case, but the same findings 
were revealed in a subsequent recheck examination of the gallbladder. 

The chemical analysis of the contents of the gallbladder in this case 
is interesting, since in other reported cases we have not seen a quanti-
tative report of the amount of calcium present in the thick, putty-like 
substance. In some of these cases it was simply reported that a high 
percentage of calcium was found. In the case under consideration the 
calcium content of the dried mass was found to be 9.2 per cent. The 
total amount of inorganic salts in normal bile is about 0.65 per cent, 
which includes other compounds as well as calcium. It is readily seen 
that in the contents of this gallbladder there is a tremendous increase 
over the normal amount of calcium, thus accounting for the very dense 
gallbladder shadow which was seen in the original plain film. A 
roentgenogram of the surgical specimen is shown in figure 3, the gall-
bladder having been opened and the calculi and calcium carbonate re-
moved. The opaque nature of the bile in comparison to the density of the 
calculi and the gallbladder itself will be noted. A qualitative chemical 
examination of the thickened bile was not made since it is quite generally 
conceded that the calcium salt found in these cases is calcium carbonate. 

The formation of calcium gall stones and the thick milk of calcium 
bile are probably very closely related. Since, in this case and others 
reported, there has always been an obstruction of the cystic duct, it 
would seem that this is a necessary factor for the formation of calcium 
products within the gallbladder. The obstruction in most cases has 
been due to a calculus, although any obstruction, such as may be the 
result of a neoplasm, will produce a similar result. 

When the obstruction of the duct is established and a certain amount 
of infection is present, there is a thickening of the gallbladder wall 
with a subsequent change in its physiology. With these changes, there 
probably occurs an increase in the excretion of the calcium-bearing 
mucus from the walls of the gallbladder. Certainly, obstruction of 
the cystic duct alone is not sufficient to cause this condition, as is shown 
by those cases of obstruction and hydrops in which no increase in the 
calcium content is noted. It would seem, then, that the correct amount 
and severity of inflammation and obstruction must be present before 
calcium-containing substance is formed within the gallbladder. 

Various attempts have been made to reproduce such phenomena. 
Wilkie2 was able to produce both calcium and the cholesterol calculi 
in rabbits. In his experiments, cholecystitis was induced in each animal, 
and in some the cystic ducts were ligated. He found that if the cystic 
duct were not obstructed, cholesterol calculi resulted, whereas, if the 
cystic duct were ligated, stones rich in calcium were produced. 
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FIGURE 3: Roentgenogram of opened gallbladder and contents. 

The acidification of the bile in the gallbladder is perhaps one of the 
important factors which prevent the formation of calculi within the gall-
bladder. The hydrogen-ion concentration of bile in the normal liver is 
8.2, while that in the gallbladder ranges from 5.8 to 6.0 and is strongly 
acid to litmus. The solubility of any salt, calcium carbonate as an 
example, is certainly influenced by the fluid in which it is contained. In 
the acidified bile the calcium is not precipitated; hence no calcium stones 
are formed. On the other hand, if any process, such as an inflammatory 
change in the gallbladder wall, interferes with or changes the normal 
physiology, we may expect the bile to become more alkaline and to 
approach the hydrogen-ion concentration of liver bile. This would 
be a factor favoring the precipitation of calcium and the formation of 
opaque calculi or calcium carbonate bile. 

The possibility of the presence of opaque bile is of major importance 
to the roentgenologist if he is to avoid error in the interpretation of 
cholecystograms. The roentgen examination must be complete and 
should include plain films as well as the usual films made after the 
ingestion of the gallbladder dye. In the case under discussion, the gall-
bladder was so well visualized on the plain film that one might easily 
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believe it to be a normally functioning gallbladder containing dye and to 
report it as such. 

The fat meal is of value in certain cholecystographic examinations to 
rule out shadows of the gallbladder and to differentiate between calci-
fication in the wall or the presence of opaque bile as in the present case. 

The formation of calcium carbonate bile is probably dependent upon 
a combination of obstruction and inflammatory changes, with a subse-
quent change in the physiology of the gallbladder. 
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