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Calcification in the liver, an unusual feature of 
ductal cell hepatic carcinoma 

CA L C I F I C A T I O N S in the liver occur rarely. Roentgenographical ly, such 
deposits of calcium may appear as discrete, s t ructured elements, or may 

be dis t r ibuted diffusely and irregularly. Histologically the calcium may be 
deposited amorphously, as dystrophic calcification, or may be organized into 
new bone. 

In the case repor ted in this paper , the pat ient had in t rahepat ic calcifica-
tion as the first manifes ta t ion of a ductal cell carcinoma of the liver. I n addi-
t ion to mal ignant cells, the neoplasm contained areas of dense fibrosis, 
amorphous calcium deposits, and new bone. Since carcinoma of the liver as 
a cause of in t rahepat ic calcification is rare, the varied etiopathogenesis of 
the la t ter is discussed and a review of the per t inent l i terature is presented. 

R e p o r t of a case 
A 32-year-old Caucasian man was first examined at the Cleveland Clinic in March, 

1965, because of weakness, and roentgenographic evidence of calcification of the liver. Four 
years previously, the patient was first noted to have asymptomatic enlargement of the liver. 
There was evidence of calcifications in the right upper part of the abdomen at the time of 
barium enema study in 1964 and again in January 1965. Varicella developed in February 
1965, at which time the patient was noted to have an increase in alkaline phosphate, 
serum glutamic oxaloacetic transaminase (SGOT), and sulfobromophthalein sodium 
retention, but the serum bilirubin content was normal. On April 19, 1965, he was ad-
mitted to the Cleveland Clinic Hospital for further evaluation. 

On physical examination the patient appeared to be well developed and well nourished. 
The temperature was 98 F, pulse rate 80, and blood pressure 130/80 mm Hg. Positive 
physical findings were the presence of icterus, bilateral gynecomastia, a hard, nodular, non-
tender liver extending 4.0 cm below the right costal margin, and an enlarged spleen 
palpable 3.0 cm below the left costal margin. 

Laboratory studies disclosed a hemoglobin content of 14.0 g per 100 ml, and a leukocyte 

* Roentgenographic details of the case were previously reported in reference 1. 
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count of 5,600 per cubic millimeter, with a normal differential count. Urinalysis was 
normal. The serum determinations were as follows: total bilirubin 15.8 mg per 100 ml, 
with a direct fraction of 7.5 mg per 100 ml; alkaline phosphatase 85 King-Armstrong 
units; SGOT 120 units; calcium 10.6 mg per 100 ml; and phosphorus 3.2 mg per 100 ml; 
protein normal. The prothrombin time was normal. Electrolyte values, blood sugar con-
centration, serologic tests, lupus erythematosus cell preparation, and Casoni skin test were 
all within normal limits or negative. Stool examination for blood, ova, and parasites was 
negative. 

Roentgenograms of the chest, and barium examination of the upper gastrointestinal 
tract were normal except for the presence of multiple 0.5- to 2.0-cm densities in the 
region of the liver (Fig. 1). A liver scintigram showed multiple filling defects scattered 
throughout both lobes. A selective celiac arteriogram was normal (Fig. 2). The vascularity 
of the liver appeared reduced, but no abnormal vessel or tumor stain was evident within 
the liver. Roentgenographic details of this case were previously reported.1 

On April 23, 1965, the patient underwent abdominal exploration by one of us (R.E.H.). 
Both lobes of the liver were affected by a nodular, calcified, and fibrotic process that was 
extremely hard, making surgical biopsy difficult. The gallbladder was normal and col-
lapsed. An operative cholangiogram via the gallbladder revealed a normal extrahepatic 
biliary tree. No surgical procedure other than resection of multiple liver biopsy specimens 
was attempted. 

The heavy calcium deposits present in the biopsy material (Fig. 3) required decalcifica-
tion for histologic preparation (Fig. 4). The normal architecture of the liver was completely 
destroyed in the areas of involvement. The hepatic lobules were replaced by a dense, 
hyaline, connective tissue in which were embedded variously sized patches and islands of 
calcification and bone formation. Portal tracts were identifiable, but were surrounded and 
infiltrated by the dense collagen. Bile ducts in the portal areas, and the larger collecting 
ducts were well preserved but did not appear to contain secretion. Arterial and venous 
vessels stood out in sharp relief against the dense hyaline and calcific background but were 
otherwise not remarkable. In no areas were there any atypical epithelial elements sug-
gestive of neoplasm. The entire histologic picture suggested a bizarre form of scar forma-
tion complicated by extensive calcification. 

The patient had an uneventful postoperative course, except for increasing jaundice. 
Because of the failure to diagnose a tumor conclusively by biopsy, and in the hope that the 
pathologic process might be inflammatory, the patient was given prednisone, 60 mg a day. 
During the next two months, there was a gradual increase in icterus, pruritus, anorexia, and 
weight loss. 

On August 28, 1965, the patient was readmitted to the Cleveland Clinic Hospital. There 
were now severe icterus, ascites, and pitting edema to the knees. The liver was palpable 
10.0 cm below the right costal margin. The hemoglobin content had decreased to 7.0 g per 
100 ml. The serum alkaline phosphatase concentration was 119 King-Armstrong units; 
the total serum bilirubin content had increased to 30.6 mg per 100 ml; and the prothrombin 
time was 14 sec (control, 12 sec). In the hope that a dilated intrahepatic bile duct could be 
identified and the liver decompressed surgically, a percutaneous transhepatic cholangio-
gram was attempted, without success. A transfusion of 1000 ml of whole blood was given 
and the patient was discharged from the hospital to the care of his local physician. 
Prednisone, hydrochlorothiazide,* vitamin K, and multivitamins were prescribed. 

During the next month and a half hepatic failures worsened, coffee-ground emesis 
occurred, and hepatic coma developed. The patient died at home on October 31, 1965. 

At autopsyf the liver and porta hepatis were grossly abnormal; the liver weighed 
2,140 g. A large nodular calcified mass occupied most of the right lobe. Biliary radicles 
could not be discerned within the mass, but within the liver more peripheral radicles were 
dilated and filled with inspissated material. Sections of the liver revealed biliary cirrhosis 
with portal fibrosis, extreme bile stasis, and dilatation of bile ducts. Sections from the 
hepatic mass were largely formed of dense, fibrous tissue that contained irregular areas of 

* HydroDIURIL, Merck Sharp b Dohme. 
f The postmortem examination was performed by Donald L. Cohen, M.D., pathologist, 
Sharon General Hospital, Sharon, Pennsylvania; we are indebted to him for the gross 
description and for microscopic sections which one of us (W.A.H.) reviewed. 
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Fig. 2. Normal celiac arteriogram (note intrahepatic calcification). 
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Fig. 3. Photograph of liver biopsy specimen. The whitish rounded projections are areas 
of calcification. 

Fig. 4. Photomicrograph of a section showing a representative area of the first biopsy 
specimen. Note the extensive irregular zone of calcification showing "cement" lines (arrows). 
Magnification X50. 

neoplasm. The neoplasm itself (Fig. 5 and 6) was formed of atypical ductal cells en-
meshed in a scirrhous calcified stroma. The cells were pleomorphic, having large irregular 
vesicular nuclei and abundant pink-staining cytoplasm. Tumor cells were in greatest num-
ber surrounding bile ducts and around entrapped nerves. 

Secondary cholangiolar carcinoma was evident in sections of lung, omentum, and peri-
toneum. In addition, there were acute peritonitis, esophageal varices, and evidence of 
recent gastrointestinal hemorrhage. 
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Fig. 5. Photomicrograph of a section of the cholangiolar carcinoma marginating a bile 
duct. The bile duct epithelium is intact; the neoplasm is highly dedifferentiated and at this 
site is less scirrhous than in most other locations. Magnification X200. 

Fig. 6. Photomicrograph of a section showing the island of tumor cells that filled and 
distended a bile duct; it is remote from the zones of calcification. Magnification X200. 
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Discussion 

T h e repor ted causes of hepat ic calcification are several. S t ruc tured or dis-
crete pa t te rns of calcification occur most commonly in echinococcus cysts 
of the liver2 ' 3 a n d in t rahepa t ic calculi.4 I n the former, the calcium is de-
posited in the wal l of the cyst and has a r ingl ike appearance; 5 in the lat ter , 
the calcium may appear as a solid r o u n d density or as rings of r ad iopaque 
material .4 Calcified congenital nonparas i t ic hepat ic cysts have also been 
repor ted . 6 P lachta 7 described a roentgenographic pa t t e rn of " l inear or 
t rabecular calcification rad ia t ing f r o m a central po in t , " and stated tha t this 
pa t t e rn , when present in the liver, is characteristic of calcified hepa t i c he-
mangiomas. Ga l lb ladder fluid conta in ing calcium ("limey bile," mi lk of 
calcium bile), can usually be diagnosed because i t assumes the shape of the 
gal lbladder . 

I r regular , or unsystematized in t rahepa t ic calcification has a more varied 
etiology; it has been repor ted to have occurred in Hodgkin ' s disease,8 hepa t ic 
gumma, 9 and mil iary tuberculosis;1 0 i t is said to occur in amebic abscess,11 

a n d in old hepa t ic or subphrenic abscesses.12 Wi lk ins and Ravi tch 1 3 r epor ted 
the occurrence of an extensively calcified adrena l rest t umor of the liver, 
which p roduced virilism and Cushing's syndrome. Calcification has been 
f o u n d in ma l ignan t hepat ic hemangioendothel iomas, 1 4 in hepat ic metas-
tases f r o m a neuroblas toma, 1 3 and in pancreat ic ,1 6 colonic,1 7-1 8 and breast 1 8- 1 9 

neoplasms. 
Pr imary hepa t ic neoplasms rarely conta in calcium. I n a review of the 

l i terature , we have f o u n d reports of only 30 cases of p r imary hepa t ic neo-
plasms con ta in ing calcification. Because of insufficient data, seven2 0 - 2 2 

cases were excluded f r o m the summary in Table 1. Of the o ther 23 cases, 
n ine were summarized earlier by M i l m a n a n d Grayzel.29 W h i l e in all 23 
cases there was histologic evidence of calcium, i n only 12 was roentgeno-
graphic evidence of in t rahepa t ic calcium repor ted . I n case 10, calcification 
appea red af te r X-ray therapy to the hepat ic tumor . I n only ou r case d id the 
occurrence of in t rahepa t i c calcification precede the onset of clinical symp-
toms. 

Managemen t was also difficult in the case we repor t , in tha t despite 
l aparo tomy n o exact diagnosis could be made . Al though a neoplasm was con-
sidered, there was no pathologic confi rmat ion. Faced wi th progressive 
hepa t ic fa i lure the pa t ient was given prednisone, wi th the hope tha t there 
was an inf lammatory process tha t could be arrested wi th a corticosteroid 
prepara t ion . T h e last hope was tha t a duct could be f o u n d in order to allow 
decompression of the bil iary system by a bil iary drainage procedure . T h i s 
was no t possible a n d the pa t ien t was discharged f r o m the hospi ta l wi th the 
advice to follow a program of symptomat ic t r ea tment to alleviate the mani-
festat ion of progressive hepat ic fai lure. 

T h e pr inc ipa l fea ture of this case was the presence of extensive calcifica-
t ion in a ma l ignan t hepat ic neoplasm of the ducta l cell type. Of the various 
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pr imary hepat ic neoplasms, the mixed cell type has been r epo r t ed most 
of ten to conta in ca lc ium. 2 9 ' 3 4 • 3 9 Such tumors conta in b o t h hepat ic and 
cholangiomatous cell types, as well as new blood vessels, connective tissue, 
squamous epi the l ium, cartilage, osteoid, and calcium.3 9 I n those tumors, 
the calcium is deposi ted amorphously , as dystrophic calcification,38 and in 
the f o r m of new bone.3 9 T h e former , resul t ing f r o m the deposi t ion of l ime in 
dead or degenerat ing tissue, is i ndependen t of the level of ca lc ium in the 
circulat ing blood, a n d is apparen t ly dependen t u p o n local tissue reactions-
New bone fo rma t ion results f r o m the pro l i fe ra t ion of t u m o r f r o m meso-
dermal cells having a p leuropoten t ia l na tu re . 

I n the case we repor t , the histologic features of the t u m o r were those of a 
ducta l cell neoplasm and no t those of the mixed cell type; yet, b o t h dys-
t rophic calcification and ossification were present. Of the 23 o ther cases listed 
in Table 1, 13 were mixed cell tumors of the liver, seven cases were hepat ic 
cell carcinomas, a n d three were carcinomas of the ductal cell type. N o n e of 
these three cases h a d bo th dystrophic calcification a n d ossification; thus, 
these features in a hepat ic ducta l cell carcinoma occurr ing in a n adul t , makes 
the case we repor t un ique . 

Summary 

A case is r epor ted of an adu l t wi th in t rahepa t ic calcification as the first 
mani fes ta t ion of a ducta l cell carcinoma of the liver. F r o m a review of the 
l i tera ture we have presented the causes of in t rahepa t i c calcification a n d have 
summarized the da ta of the 23 other repor ted cases of hepa t ic carcinoma 
associated wi th calcification. In t r ahepa t i c calcification of any cause is un-
common; it is especially ra re in p r imary hepa t ic carcinoma. T h i s case is 
u n i q u e in tha t b o t h dystrophic calcification and pathologic ossification were 
present in a ducta l cell carcinoma of the liver in an adul t . 
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