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HE M O C H R O M A T O S I S is a disease of altered iron metabolism, as-
sociated with parenchymal cell damage, particularly in the liver, pan-

creas, and myocardium. T h e triad of hepatic disease, hyperpigmentat ion of 
the skin, and diabetes mellitus is well known. Addit ional clinical findings 
such as testicular atrophy, congestive heart failure, portal hypertension, and 
hepatoma have also been repor ted . 1 3 

T h e fundamenta l pathologic defect in idiopathic hemochromatosis is 
not known. The re has been considerable controversy in the last decade4-9 

as to whether or not the syndrome represents a clinical entity, or a variant 
of portal cirrhosis of the liver as suggested by MacDonald and associ-
ates.4- 6 -8 I t has been noted that an increase in ingestion of exogenous 
iron, in excess of iron loss, may lead to increased deposition of iron in 
tissues, with characteristic clinical features.10 I n addition, there is a body 
of evidence indicating that hemochromatosis may be the result of a 
genetic defect—an autosomal dominant with incomplete penetrance. Stud-
ies of families have tended to support this view.9- 11 

A port ion of the renewed interest in the pathogenesis and clinical fea-
tures of hemochromatosis has been the result of improved therapeutic 
measures, largely due to the efficacy of repeated venesections.3- 12 There-
fore, al though rare, the syndrome of hemochromatosis has received some-
what disproportionate interest by clinical investigators. 

Despite frequent involvement of the pancreas, pancreatic insufficiency 
rarely occurs with hemochromatosis. Postmortem examinations have re-
vealed the parenchymal cell deposition of iron in the pancreas to be 
from 50 to 100 times normal. Fibrosis, acinar cell degeneration, and 
islet scarring also occur.2- 3 I t has been suggested that there may be acinar 
dysfunction associated with these changes, but studies of pancreatic se-
cretions in hemochromatosis give conflicting results.1- 2 

A review of the li terature has yielded no clinical reports in which 
pancreatic insufficiency and malabsorption play a significant role in the 
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syndrome of hemochromatosis . Fur thermore , no reports were f o u n d which 
indicated tha t hemochromatosis should be considered in the differential 
diagnosis of pancreat ic insufficiency or of malabsorpt ion . Recent reviews 
of the subject of malabsorpt ion , inc luding the spectrum of diseases 
tha t may cause steatorrhea, have ment ioned hemochromatosis ei ther only 
briefly or no t at all .1 3 - 1 6 T h i s association is theoretically possible with 
hemochromatosis (because of the increased iron in tissues and parenchymal 
cell damage in the liver and pancreas), and it did in fact occur in the case 
we repor t . 

R e p o r t of a case 

A 54-year-old Caucasian man was first seen at the Cleveland Clinic in November 1969 
because of diarrhea and weight loss. He said he had been in good health until about one 
year before being seen by us when, at the time of routine physical examination by his local 
physician, a two-hour postprandial blood sugar determination was found to be elevated 
(142 mg per 100 ml of blood). He was given phenformin hydrochloride, one capsule daily. 

In July 1969, he began to have five or six loose, light-brown bowel movements per 24 
hours. This continued for approximately one month, when the bowel movements became 
yellow, greasy, and foul smelling. A provisional diagnosis of malabsorption syndrome was 
made by his family physician and the patient was started on a gluten-free diet, without 
subsequent improvement. He lost approximately 25 lb. in two months. There was no 
rectal bleeding, melena, abdominal pain, or fever. His symptoms remained about the same 
for the next two months. There was no history of abdominal pain or other findings sug-
gestive of pancreatitis in the past. He had consumed one or two alcoholic beverages each 
day. He had had no blood transfusions nor had he ingested iron. He had no dermatitis, no 
increased pigmentation of the skin, no bleeding tendencies, no night blindness, no numb-
ness, no paresthesias, or arthralgias. There was no history of abdominal surgery. The only 
medications he had taken in the preceding six months were a short course of pancreatin 
and phenformin hydrochloride. 

On initial physical examination by us he appeared chronically ill. There were no 
abnormalities of the skin and specifically there was no hyperpigmentation, dermatitis, or 
ecchymosis. There was no glossitis. The heart was not enlarged; there was no gallop 
rhythm; and there was no evidence of congestive heart failure. The liver was enlarged to 
10 cm below the right costal margin, without tenderness or nodularity. The spleen was not 
enlarged; there was no testicular atrophy. Results of neurologic examination, proctosig-
moidoscopic examination, and the remainder of the physical examination were normal. 

Routine laboratory studies were normal. Blood hemoglobin was 14.4 g per 100 ml. The 
morphology of the peripheral blood was normal. Blood urea nitrogen, creatinine, and elec-
trolyte values were normal, as were serum amylase, lipase, and calcium values. Prothrom-
bin time was normal. Roentgenograms of the chest and abdomen and an electrocardiogram 
were normal. 

Tests of hepatic function indicated normal bilirubin concentration of 0.8 mg per 100 ml. 
Sulfobromophthalein retention was 0 percent in 45 minutes. Serum glutamic oxalacetic 
transaminase content was 100 units (normal value less than 40 units). The serum protein 
electrophoretic pattern and lipid profile were normal. Plasma carotene was 10 ¡xg per 100 
ml (normal value more than 50 ¿ig). D-xylose tolerance test was normal (6.2 g excretcd in 5 
hours). An oral glucose tolerance test was abnormal (1-hour value, 206 mg per 100 ml; and 
2-hour value, 250 mg per 100 ml). Total serum iron was 183 ¡¿g per 100 ml (range of normal 
values, 50 to 150 fig). 

A roentgenogram of the esophagus, stomach, duodenum, and small intestine after in-
gestion of barium demonstrated nonspecific jejunal dilatation with a minor degree of 
segmentation. There was no evidence of regional enteritis. A roentgenogram of the colon 
after barium enema was normal. 

The collection of a 72-hour stool specimen demonstrated significant steatorrhea: 106.2 g 
of fat were excreted in 72 hours (35.4 g per 24 hours) (normal value less than 7.5 g per 24 
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Table 1. Pancreatic secretion studies of patient with 
idiopathic hemochromatosis 

Basal 
value 

Period of test , minutes 

Factor 
Basal 
value 10 20 40 60 

Volume, ml 34 41 74 87 33 
Carbon dioxide, conten t , meq per liter 9 .7 44.2 45.2 38.4 28.1 

Fig. 1. Photomicrograph showing nodules of liver tissue marginated by extensive bands of 
dense fibrous tissue, and bile ducts typical of pigment cirrhosis. Hematoxylin-eosin-methy-
lene blue stain; magnification X 50. 

hours). A secretin study was diagnostic for pancreatic insufficiency (Table 1), with moder-
ate decrease in volume and significant decrease in bicarbonate excretion. T h e highest value 
obtained was 45.2 meq per liter (normal value, more than 90 meq per liter). Percutaneous 
biopsy of the liver was characteristic for hemochromatosis (Fig. 1 and 2). Peroral small-
bowel biopsy specimen (Fig. 3) was normal, and did not react with periodic acid—Schiff stain. 

T h e patient 's hospital stay was uneventful , except for moderate continuation of diar-
rhea. He was given a general diet and allowed activity as tolerated, pancreatin (three tab-
lets, four times daily), and multiple vitamins. A course of phlebotomies was instituted. He 
was seen again in February 1970, by which time he had had a decrease in the number of 
bowel movements and an increase in strength and well-being. In April 1970 lie was asymp-
tomatic, and continued the course of pancreatin and phlebotomies. 

Comment and summary 

Steatorrhea secondary to pancreatic insufficiency has not been docu-
mented in association with idiopathic hemochromatosis. There appears 
to be no evidence that the steatorrhea in this case was directly associated 
with diabetes mellitus. Studies by Whalen, Soergel, and Geenen'7 of five 
patients with steatorrhea and diabetes mellitus indicated that plasma 
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Fig. 2. Photomicrograph of section stained for 
hepatocytes and bile ducts. Magnification x 50. 

iron showing abundant deposits within 

Fig. 3. Photomicrograph of small intestinal biopsy specimen demonstrating essentially 
normal mucosa. Hematoxylin-eosin-methylene blue stain; magnification X 50. 

carotene levels and tests of pancreatic exocrine function were normal. 
Furthermore, among patients with diabetes mellitus, diarrhea or steator-
rhea, or both conditions, seem to be related to the severity and the dura-
tion of the diabetes mellitus. 

Malabsorption with steatorrhea in a patient with hemochromatosis 
apparently is due to pancreatic insufficiency, with resulting deficient hy-
drolysis of long-chain triglycerides. It is tempting to hypothesize that the 
deposition ol iron in the pancreas leads to cellular destruction, causing 
pancreatic insufficiency. However, the exact relationship of the deposition 
of iron in the pancreas and the development of diabetes mellitus or pan-
creatic insufficiency cannot be determined with accuracy.18 Similarly, there 
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is a pecul iar re la t ionship of pancreat ic disease in general to i ron absorption. 
I t has been shown tha t in diseases causing pancreat ic damage there is in-
creased intest inal absorpt ion of orally ingested iron, as there is in hemo-
chromatosis.19- 20 

Id iopa th ic hemochromatosis remains a perplexing, unusual , and fascinat-
ing clinical syndrome. Despite a high incidence of pancreat ic involve-
men t in hemochromatosis , pancreat ic insufficiency wi th steatorrhea is a 
rare occurrence. T h i s perhaps is the first case of pancreat ic insufficiency 
with steatorrhea present ing as malabsorpt ion syndrome tha t is documented 
in association wi th hemochromatosis . W h e t h e r there is or is no t a specific 
relat ionship between i ron deposi t ion in the pancreas and pancreat ic in-
sufficiency is at this t ime in the rea lm of speculation. 
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