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Summary
Arteriography of the coeliac axis and superior

mesenteric artery in five patients with haemo-
chromatosis revealed a constant deficit of
pancreatic vascularization as shown by reduced
visualization of the arterial circle. These consis-
tent results appear to be significant. There was

no correlation between the existence and sever-

ity of diabetes mellitus and the pancreatic vascu-

lar involvement.

Introduction
The selective arteriography of the ventral

collaterals of the abdominal aorta has contribu-
ted considerably to knowledge of vascular
pathology as well as that of the accompanying
visceral lesions.
These studies have made numerous contribu-

tions to knowledge of spleno-hepatic (Morino,
Tarquini & Olivero, 1956; Odman, 1958, 1961;
Olsson, 1964; Acker, 1964; Glenn, 1965), pancre-
atic (Olsson, 1965; Rosch & Brett, 1965; Lunder-
quist, 1965 & Rosch, 1966) and intestinal path-
ology (Olivero, 1958; Margulis & Heinbecker,
1961; Strom & Windberg, 1962; Boijsen &
Reuter, 1966).
The use of pharmacological stimulants later

permitted a minute functional examination of
the vessels. Thus, Odman (1961), Taylor,
Machen & Fiore (1966) and particularly Lenard-
uzzi, Romani & Zacchi (1967), studying the
behaviour of the pancreatic vessels after injec-
tion of secretin, have observed that in a normal
subject there is an increase of vascularization
which may or may not be absent in conditions
with pancreatic pathology. The use of secretin
has been particularly useful for the angiographic

study of pancreatitis, in which condition vascular
damage to the organ is evident.

It is known that in many cases of haemo-
chromatosis, particularly in the primary
'idiopathic' form, as with chronic hepatitis and
cirrhosis a sclerosis of the pancreas occurs,
which manifests itself clinically by diabetes. In
some patients affected with primary or secon-
dary hepatic haemochromatosis it seemed of
great interest to investigate the behaviour of the
pancreatic vasculature.

Methods
It appears that similar researches have not

been conducted previously. Four patients with
primary haemochromatosis and one with secon-
dary haemochromatosis were therefore subjected
to arteriography of the coeliac axis; the
behaviour of the pancreatic circulation was then
studied in three of these cases after stimulation
with secretin.
The main laboratory findings in the five

patients examined are reported in Table 1. In
the case of secondary haemochromatosis (No. 5)
diabetes mellitus was not present; in one case
(No. 1) diabetes mellitus was of very moderate
severity.
The clinical findings and radiological investiga-

tions of the digestive and biliary tracts are repor-
ted in Table 2. It must be pointed out that in
each case after intravenous cholangiography the
biliary tracts were not visualized. Since in some
cases there were no definite signs of either liver
pathology or of definite gall bladder disease, this
is difficult to explain.
The angiographic methods used in each case

are reported in Table 3. 2 I.U./kg of secretin
(Vitrum) was administered to three patients
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Arteriography of the coeliac axis

through a catheter placed within the coeliac axis.
The angiographic techniques are summarized in
Table 4.

Results
A comparison was made in a normal subject

between arteriographs of the coeliac axis before
and after secretin stimulation (see Fig. 1). A
moderate increase of vascularization was

observed after hormonal injection through the
catheter.

In the five cases of haemochromatosis, the
most striking results were found in the angio-
graphy of the pancreatic circulation, while the
changes in the hepatic, splenic and mesenteric
circulations were moderate. The only manifesta-
tion of hepato-splenomegaly was the extension
of the arterial intra-parenchymal ramifications
(Figs. 2-4) with displacement (towards the left)
of the pancreatico-duodenal artery and some-

times of the whole coeliac axis. No definite
evidence of significant damage to these arteries
has been observed either in their extra- or intra-
parenchymal distribution. In the latter, though,
some signs of rigidity and distortion of individual
vessels could be noted. Opacification of the
capillaries of these organs was fairly uniform,
if not dense; a venous phase was also visible.
With regard to the pancreas, the observations

have been more significant and unequivocal. An
obvious disparity between the size and good
visualization of the gastroduodenal artery and
the poor visualization of its arterial ramifications
round the head of the pancreas was noted. The
pancreatic ramifications derived from the splenic
and superior mesenteric arteries were also absent
or barely visible. In the parenchymatous phase,
following the poor filling of the pancreatic
arteries, no opacification of the pancreas could
be demonstrated. These findings were not
modified by the succeeding secretin injections
through the catheter in the three cases in which
catheterization of the artery was possible.
The uniformity of these findings of poor or

absent visualization of the pancreatic arteries in
the five cases studied shows that there is no

correlation with the degree of pancreatic damage
suggested by the severity of diabetes. In fact,
in two subjects (Nos. 1 and 5), where diabetes
was absent or moderate, there was poor visualiza-
tion of almost all the pancreatic vessels; the
angiographic picture was similar to that of the
other three cases where the diabetes was more

severe.
These results are interesting and suggest the

need for further studies.
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462 L. A. Scuro et al.

TABLE 2
Results of clinical and radiological examinations

Patient

1 (V.A.) 2 (M.R.) 3 (G.V.) 4 (B.G.) 5 (C.O.)

Hepatomegaly + + + ++ + + ++ + ++ + + + +

Splenomegaly + + - + + ±

Straight X-ray of the abdomen Negative Negative Negative Negative Negative
X-ray examination of the gastro- Oesophageal Negative Negative Negative Negative
intestinal tract varices
Intravenous cholangiography Non- Non- Non- Non- Non-

visualization visualization visualization visualization visualiza tion
of the biliary of the biliary of the biliary of the biliary of the biliary
ducts ducts ducts ducts ducts

TABLE 3
Methods of examination in the angiographic exploration of the pancreas employed in each case

Patient

1 (V.A.) 2 (M.R.) 3 (G.V.) 4 (B.G.) 5 (C.O.)

Coeliac axis arteriography + - - +
S* S*

Superior mesenteric arteriography - + +

Superior mesenteric and coeliac - - - - +
axis arteriography S*

*Also after stimulation with secretin (2 I.U./kg).

TABLE 4
Angiographic technique

Coeliac arteriography (transfemoral): 40 ml Conray 60% 10 ml/sec
Possible simultaneous sup. mesenteric arteriography: 30 ml Conray 60% 10 ml/sec
3 films/sec for 3 sec-later 1 film/2 sec up to 25 sec
200 ml intravenous mannitol
Secretin injection 2 U/kg in coeliac catheter
Coeliac arteriography (transfemoral)
Possible simultaneous sup. mesenteric arteriography

TABLE 5

Comparison between the severity of the disease and the evaluation of the vascular damage of the pancreas

Patient

1 (V.A.) 2 (M.R.) 3 (G.V.) 4 (B.G.) 5 (C.O.)

Duration of the illness 7 years 9 years 8 years 2 years 5 years
Severity of the disease + + + + + + + + + + + + + + +
Vascular damage of the pancreas + ++ + + + + + + + + + ++
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Arteriography of the coeliac axis

A

:R.....

FIG. 1. Normal subject. Coeliac axis arteriography. (A) arterial phase; (B) arterial-capillary phase; (C) venous-
capillary phase; A', B', C', the same phases after secretin. The arrows indicate the outline of the pancreas in C'.
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FIG. 2. Case 1. Coeliac axis arteriography. Arterial phase.
No change was seen after the injection of secretin.
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FIG. 3. Case 3. Superior mesenteric arteriography.
Arterial phase.
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FIG. 4. Case 4. Coeliac axis arteriography. Arterial
phase after secretin.
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FIG. 5. Case 5. Arteriography of the coeliac axis and
superior mesenteric. Arterial phase; no change was seen
after injection of secretin.
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