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Morphological and immunohistochemical analysis of
the human liver in chronic pancreatitis
R P Jalleh, J A Gilbertson, R C N Williamson, C S Foster

Abstract
Morphological and immunohistological
appearances of liver biopsy specimens are
described in a personal series of 52 patients
undergoing operation for chronic pancreatitis.
The findings are compared with those in a
series of 10 histologically normal liver biopsy
specimens from patients without pancreatitis.
Alcohol was the prime aetiological agent in 40
of the 52 patients (77%). No obvious damage to
hepatic parenchymal cells or biliary structures
was observed but minor morphological changes
of alcohol associated liver disease were seen in
42% of specimens. The most consistent
finding, present in 48 specimens (92%), was a
chronic inflammatory cell infiltration of portal
tracts. In all but one case, T lymphocytes
predominated, but a few B cells were present.
In four biopsy specimens, T cells spilled over
into adjacent hepatic parenchyma, but there
was no evidence of T cell mediated cytotoxic
damage to the parenchymal cells or biliary
epithelium. It is suggested that these inflammatory cells are in transit from the pancreas
through the liver via the portal circulation and
may reflect the underlying pathogenesis of
chronic pancreatitis rather than alcoholic liver
disease.
Chronic pancreatitis affects approximately three
100 000 of the British population, although
the incidence may be increasing along with the
national consumption of alcohol.'2 The continuing inflammatory process in the pancreas is
characterised by irreversible morphological
change, especially fibrosis and loss of acini.
Alcohol is the dominant aetiological factor in
chronic pancreatitis and contributes to several
forms of liver disease, notably alcoholic hepatitis,
cirrhosis, and hepatocellular carcinoma. Yet
clinical evidence of a definite association
between chronic pancreatitis and alcoholic liver
disease is lacking. 5 Indeed, in our own
experience of about 100 alcoholic patients undergoing operation for severe chronic pancreatitis,
the liver has nearly always looked normal at
laparotomy.
The observed histopathological appearances
of the liver in chronic pancreatitis include
minimal non-specific changes in architecture
and are not characteristic of alcohol related liver
disease.36 Some of these changes have been
attributed to extrahepatic biliary obstruction,
which is present in up to 27% of patients with
chronic pancreatitis.7- Therefore, we have
employed conventional histological techniques,
and
lymphocyte
immunohistochemistry,
morphometry to characterise liver disease in a
series of surgical patients with chronic panper
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creatitis of both alcoholic and non-alcoholic
aetiology.
This study aimed to determine whether the
livers of patients with chronic pancreatitis
exhibited morphological changes of ethanol
toxicity comparable with the severity of their
pancreatic disease. If not, the objective was to
identify morphological features, consistently
expressed, that might indicate alternative pathogenetic mechanisms in chronic pancreatitis.
Methods
PATIENTS

Liver biopsy specimens were taken from an
unselected personal series of 52 patients undergoing operation for chronic pancreatitis between
December 1985 and June 1990 at Bristol Royal
Infirmary or the Hammersmith Hospital,
London. There were 40 men and 12 women with
a mean age of 41 2 years. Detailed social histories
indicated that alcohol was the cause in 40
patients, with mean (SD) estimated daily ethanol
consumption of 216 (32) g over a period of 12.8
(1.4) years. Causes in the other 12 patients
included previous acute pancreatitis in five and
choledochal cyst in one; no cause was identified
in the remaining six patients. Liver function
tests were abnormal in only seven patients, and
none were jaundiced at the time of operation.
Operations were performed by a single surgeon
(RCNW) and comprised pancreatic resection
(44), pancreaticojejunostomy (5), and sphincteroplasty (3). Liver biopsy specimens were
obtained intraoperatively using a Tru-cut biopsy
needle (Travenol Laboratories, Illinois, USA),
and more than one specimen was obtained in
most cases.
CONTROL LIVER SPECIMENS

Ten histologically normal liver biopsy specimens
taken from patients without pancreatitis were
used as control tissues. Seven specimens were
from patients with no known focal or generalised
disease who were undergoing surgery after
trauma. Two specimens were taken during distal
pancreatectomy: one for a solitary neuroendocrine tumour and the other for removal of a
benign pseudocyst. One specimen was taken
from the unaffected lobe of liver during excision
of a benign simple hepatic cyst.
HISTOLOGICAL EXAMINATION

Specimens were fixed in buffered neutral formol
saline and embedded in paraffin wax. Tissue
sections (2 lim) were routinely stained with
haematoxylin and eosin (H&E) to identify

Morphological and immunohistochemical analysis ofthe human liver in chronic pancreatitis
TABLE I Histological and histochemicalfeatures of liver
biopsy specimens
Controls
No

Parenchymal hyperplasia
Mallory's hyaline
Steatosis
Pericentral fibrosis
Cholestasis
PAS
Iron
Copper
Copper-associated protein
Portal inflammation
Marginal ductular proliferation
Portal fibrosis
Cirrhosis

0
0
0
0
0
0
0
0
0
3
0
0
0

TABLE II

cells

Immunohistochemical staining of mononuclear

Pancreatitis

(n=10)
Feature

1387

(%)
-

(30)
-

Pancreatitis

Controls

(n=52)

(n= 10)

No

(%)

Antibody

7
0
18
4
5
0
11
2
0
48
4
0
0

(13)

UCHL1

(35)
(8)
(10)
-

(21)

(4)

(n=52)

No

(%)

No

(%)

p value

(T lymphocytes)
L26

3

30

47

90

p<0-001

(B lymphocytes)
Lysozyme
(macrophages)
al Antitrypsin
(macrophages)

0

0

8

15

-

10

100

43

83

p>0.5

7

70

34

65

p>0. 5

-

(92)
(8)

MORPHOMETRY

B and T lymphocytes in portal areas were
counted using a lOx 10 mm graticule within the
PAS= periodic acid sehiff.
microscope ocular and a x400 magnification
morphological features recognised to be associ- objective. For each specimen, the number of
ated with ethanol toxicity (Table I). Wherever lymphocytes in three representative portal areas
feasible, these features were assessed using were counted and a mean value was calculated.
numerical grading systems which ranged from
0-III according to whether none, <50%,
50-75%, or >75% respectively of hepatic paren- STATISTICS
chyma was affected. Parenchymal cell hyper- X2 and unpaired Student's t test were used for
plasia was defined as hepatocyte plates two or statistical analysis of data.
more cells thick and present in more than 15% of
each specimen. Additional tissue sections were
stained histochemically. Reticulin was identified Results
by a modified Gordon and Sweet's technique.
Periodic acid Schiff (PAS) staining before and MORPHOLOGY AND HISTOCHEMISTRY
after diastase digestion detected glycogen or The morphological and histochemical appearintracellular glycoproteins including al anti- ances of 52 liver biopsy specimens from patients
trypsin. Perls' Prussian blue reaction was used to undergoing operation for chronic pancreatitis
identify iron, which was quantified according to and from the 10 control liver biopsy specimens
the criteria of Braillon et al. '° Copper and copper are shown in Table I. Immunohistochemical
associated protein were identified by rhodanine staining patterns of T cells, B cells, and macroand orcein respectively.
phages are presented in Table II.
In all liver specimens examined, the hepatic
architecture was intact and normal vascular
IMMUNOHISTOCHEMISTRY
relations were preserved. Parenchymal cell
Monoclonal antibody UCHLI (anti-human T hyperplasia was not identified in any of the
cell) was obtained as a gift from Dr Peter control specimens but was present in seven of the
Beverley, University College Hospital, London. specimens (13%) from chronic pancreatitis
Monoclonal antibody L26 (anti-human B cell) patients. Mallory hyaline bodies were not
was purchased from Dako Ltd (High Wycombe, observed in any specimen.
UK). UCHL1 was diluted 1:10 and L26 1:100 in
In all biopsy specimens, the three portal tract
120 mmol/l sodium phosphate buffered saline elements were intact. No inflammation of bile
(PBS, pH 7.4). Polyclonal rabbit antisera to ducts was seen and no vasculitis was identified.
lysozyme and to al antitrypsin (to identify macro- There was no appreciable increase in fibrous
phages) were purchased from Dako Ltd. Both connective tissue, and cirrhosis was not present
were diluted to 1:1000 in PBS. A conventional in any of the specimens. The most striking
indirect immunoperoxidase staining technique feature was the relative absence of inflammation
was used to detect bound monoclonal antibodies. from portal tracts of the control specimens
Human tonsillar tissue was used as the positive whereas 47 of the 52 (90%) specimens from
control. Polyclonal antisera were detected by the patients with chronic pancreatitis contained
peroxidase antiperoxidase technique with human portal tracts that had been infiltrated by increased
splenic tissue as the positive control. These latter numbers of mononuclear cells. The nature of
tissue sections were digested with trypsin (0- 1% these cellular infiltrates is detailed below.
w/v in aqueous 0.1% CaC12 for seven minutes at
37°C) after dewaxing. Endogenous peroxidase
was blocked with 0 3% H202 in distilled water STEATOSIS
for 30 minutes at room temperature. In all cases, Macrovesicular steatosis of the type associated
sections were incubated with primary antibodies with alcohol induced liver disease was not
overnight at 4°C. The resultant immune observed in any of the controls but was present in
peroxidase complexes were developed in 0.05% 18 (35%) of biopsy specimens from patients with
3,3'-diaminobenizidine hydrochloride (DAB, chronic pancreatitis. In 11 of these specimens,
Aldrich, Gillingham, Dorset, UK) in PBS con- steatotic hepatocytes occupied less than 50% of
taining 0.03% (w/v) H202. Sections were the lobules (grade I). In the remaining seven
counterstained with haematoxylin and mounted specimens, fatty change occupied between 50
in Pertex (Histolab, Hemel Hempstead, UK).
and 75% ofthe hepatic lobules (grade II). In 15 of
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the 18 (83%) specimens showing fatty change,
hepatic parenchyma and portal tracts contained
less than 10 polymorph neutrophils per high
power field.
PERICENTRAL FIBROSIS

A mild increase in pericentral venous fibrosis
was present around some, but not all, central
veins of the contained lobules in four (8%) liver
biopsy specimens from patients with chronic
pancreatitis. No consistent association was
found between perivenous fibrosis and any other
of the commonly accepted characteristics of
alcoholic liver disease.

COPPER AND COPPER ASSOCIATED PROTEIN

Intracellular copper was not found in any of the
control biopsy specimens and was identified in
only two specimens from pancreatitis patients
using a rhodanine technique. In both specimens,
staining was scanty (grade I). The appearances
were not those of a congenital copper storage
disease. Distribution was confined to a few
periportal hepatocytes. No correlation was
apparent between this staining and the presence
of cholestasis, steatosis, or iron deposition.
Orcein staining did not show stainable copper
associated protein in any of the control or

pancreatitis specimens.
PORTAL INFLAMMATION

CHOLESTASIS

Cholestasis was present in only five of the 52 liver
biopsy specimens. In all of these, the distribution
of bile was periportal and intracanalicular. No
polymorph neutrophils were present, the
appearances being those of non-inflammatory
cholestasis. In only one of these five specimens
was marginal ductular proliferation seen. No
other morphological features of chronic biliary
obstruction were identified in any of the specimens. Of the five patients in whom morphological features of cholestasis were identified,
none were jaundiced and only two had twofold
increases in serum bilirubin and alkaline
phosphatase. However, all five had radiological
evidence (endoscopic retrograde cholangiopancreatograph (4) hepatic iminodiacetic acid
(HIDA) scan (1)) of extrahepatic bile duct
obstruction.

In none of the 10 control liver biopsy specimens
were acute inflammatory cells or eosinophils

identified. In three of these, chronic inflammatory cells were seen. The phenotypes of these
cells were determined by immunohistochemistry. However, 48 of the 52 specimens (92%) from
patients with chronic pancreatitis contained
increased numbers of inflammatory cells.
Neutrophils were present in only 15 specimens.
Several eosinophils were identified within the
portal tracts of one specimen in which cholestasis
was also present. Neither neutrophils nor
eosinophils made more than a scanty contribution
to the inflammatory infiltrate within their
respective specimens.
MARGINAL DUCTULAR PROLIFERATION

Marginal ductular proliferation was not present
in any of the control biopsy specimens but was
identified in four specimens from the patients
PAS STAINING
with pancreatitis. In one of these specimens,
Histochemical staining with PAS did not show marginal ductular proliferation was associated
intracellular PAS positive, diastase resistant with cholestasis, while in the remaining three no
globules within hepatocytes of any of the liver cholestasis was evident.
specimens examined. Nevertheless, in one
biopsy specimen, prominent staining for et,
antitrypsin involving the hepatocytes indicated a PORTAL FIBROSIS
probable heterozygous al antitrypsin deficiency No increased portal fibrosis or cirrhosis were
(an incidence of 2% in this series).
identified in any specimens from controls or
pancreatitis patients.
SIDEROSIS

Figure 1: Portal region of
liver biopsy specimen stained
using monoclonal antibody
UCHLI The portal tract is
densely infiltrated with
lymphocytes of T cell
lineage. There is spillage of
T lymphocytes into the
adjacent parenchyma
without evidence of cytolytic
activity to portal structures or
to adjacent hepatocytes
(original magnification
x480).
.

Hepatocellular siderosis was noted in 11 patients IMMUNOHISTOCHEMISTRY
(21%) and all were grade I. In three of these Immunohistochemistry was performed to
patients, Kupffer cells also contained stainable identify and phenotype the mononuclear
iron. Only two cases of siderosis were associated inflammatory cells in the liver biopsy specimens.
with steatosis, and in both the steatosis was mild. Using the monoclonal antibody UCHL1, T
lymphocytes were identified in only three of 10
control specimens (30%) with a mean (SEM)
density of 24 (4) cells per portal tract. T lymphocytes, however, were identified in 47 of 52 (90%)
specimens from pancreatitis patients. These cells
were almost entirely located in the portal areas
(Fig 1). The mean (SEM) number of T lymphocytes per portal tract was 45 (5) cells. In four
specimens, isolated T lymphocytes were seen in
sinusoidal and canalicular regions (Fig 2). In
each of these specimens, there was an especially
dense portal infiltration of T cells: mean (SEM)
130 (17) cells per portal tract. The relative
density of T cell infiltration is shown in Table
III.
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Figure 2: Focal collections
of T lymphocytes within
hepatic parenchyma and
without evidence of cytolytic
activity to adjacent
hepatocytes. No further
organisation of these small
cellular aggregates was
observed and no granulomas
were identified (original
magnification x480).

Figure 3: Liver biopsy specimen stained using polyclonal
antiserum to lysozyme. The identified macrophages and
B lymphocytes were not identified in any of histiocytes were predominantly lining sinusoids of
zone I. A few morphologically identical
the control biopsy specimens. In contrast to the parenchymal
lining cells remained unstained (original
prevalence of T cells in the liver biopsy speci- sinusoidal
magnification x480).

mens from patients with chronic pancreatitis,
however, B lymphocytes were identified in only
eight specimens (15%). The pattern ofinfiltration
was similar to that of T cells in that these
lymphocytes were aggregated in portal regions.
The density of this lymphoid infiltration was
substantially less than that for T cells, with a
mean (SEM) of 10 (1) cells per portal area
(p<000 1).
Macrophages were identified using polyclonal
antisera (Table II). Positive staining for lysozyme
was obtained in all control specimens and in 43 of
the pancreatitis specimens (83%).
Positive staining for a1 antitrypsin was seen
seven (70%) of control specimens and in 34
(65%) of the pancreatitis specimens. Comparison
of hepatic sinusoidal macrophage numbers in
periportal and perivenous zones of both control
and pancreatitis liver specimens showed no
significant difference in distribution. In addition,
there was no significant difference between the
incidence of macrophages in the control and
pancreatitis groups. In both control and pancreatitis liver specimens, these mononuclear
cells exhibited a more diffuse distribution than
lymphocytes, being seen throughout the liver
parenchyma as well as in portal regions (Figs 3
and 4). The density of macrophages, as defined
by staining for lysozyme, was mean (SEM) 23 (5)
cells per high power field (hpf) for controls and
20 (2) cells per hpf for pancreatitis specimens.
Using al antitrypsin as the criterion for
identifying macrophages, these cells numbered
10 (5) per hpf for controls and 20 (3) per hpf for

pancreatitis and those with other causes are
presented in Table IV. Statistical analysis, where
possible, has shown no differences between the
two groups except that T lymphocytes were
more frequent in alcoholic patients (p<005).

Discussion
The incidence of clinically manifest liver disease,
such as cirrhosis and portal hypertension, is not
well defined in patients with alcoholic chronic
pancreatitis; it is estimated to be about 10%.`
Recent histopathological studies have identified
cirrhosis in 2-12% of patients with chronic
pancreatitis, although abnormal liver histology
was reported in up to 60-70% of these cases.6'
Most of these changes have been described as
non-specific and mild.
In this series, none of the 52 liver biopsy
specimens in patients with pancreatitis showed
evidence of serious liver disease. Features of
alcohol associated liver disease, including parenchymal liver cell damage, Mallory hyaline bodies,
and pericellular fibrosis within the parenchyma
of hepatic biopsy specimens were not seen.'2
Although perivenular fibrosis has been suggested
as a marker of future cirrhosis, this finding was
inconsistent and not associated with other
characteristics of alcoholic liver damage.'3 '4 In
none of our patients was there any appreciable

pancreatic specimens.
COMPARISON BETWEEN ALCOHOLICS AND NONALCOHOLICS

Data comparing histopathological features in
patients with an alcoholic aetiology for their
TABLE III Density of lymphoid infiltrates in portal tracts of
pancreatitis biopsy specimens (n =52)
No of positive specimens

Mean no of cells per portal tract
1-25

26-50
51-75
76-100
>100

T cells

17
14
9
4
3

B

I-.~~~~~~~~.

cells

8
-

Figure 4: Polyclonal antiserum to ca, antitrypsin identifying
cells ofmyeloidlmacrophage type lining parenchymal
sinusoids. In common with the distribution of similar cells
identified using antilysozyme, very few such cells were present
within portal tracts (original magnification x 480).
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TABLE IV Histologicalfeatures ofalcoholic and non
alcoholic patients with chronic pancreatitis

Portal fibrosis
Steatosis
Cholestasis
Iron
Copper
UCHL1 (T cell)
L26 (B cell)
Lysozyme
ctl Antitrypsin

Alcoholic
(n =40)
(%)
No

Non-alcoholic
(n = 12)
No
(%)

0
12
3
10
2
38
8
34
25

0
6
2
1
0
9
0
9
9

(0)
(30)
(8)
(25)
(5)
(95)
(20)
(85)
(63)

(0)
(50)
(17)
(8)
(0)
(75)
(0)
(75)
(75)

p value
-

05>p>01
05>p>0-1
05>p>0-1

-

005>p>0O02

05>p>01
0-5>p>0-1

increase in fibrous connective tissue within
portal tracts nor was there evidence of cirrhosis.
The remarkable absence of severe liver damage,
especially in the group of heavy drinkers, stands
in sharp contrast to the severe changes of chronic
pancreatitis observed in nearly every case.
The commonest hepatic abnormality was
steatosis, which was present in 35% of patients
but severe in only 13%. In only one patient was
this associated with abnormal liver function.
Hepatocellular fat is labile and may therefore
reflect the patient's alcohol intake shortly before
operation rather than any significant liver cell
dysfunction. 11
The 10% incidence of cholestasis is in keeping
with the recent Glasgow experience.6 Cholestasis
probably reflects extrahepatic biliary obstruction, which was radiologically confirmed in all
five of our patients.7 Cholestasis was not seen in
five other patients with biochemical, or radiological, or both, evidence of bile duct stenosis.
Marginal ductular proliferation, another
indicator of recent bile duct stenosis, was present
in only one of the five specimens showing
cholestasis but was identified in an additional
three patients. Intrahepatocyte copper, a feature
suggesting a chronic cholestatic disorder in the
absence of cirrhosis,'5 was not observed in any of
our cases with cholestasis.
In this present series, we have defined the
characteristic features of inflammatory infiltration of the liver in chronic pancreatitis.
Lymphoid infiltration, seen predominantly in
portal areas, comprised T lymphocytes rather
than B lymphocytes. Only four patients had a
detectable parenchymal distribution of T
lymphocytes. Since all four specimens contained
a very dense portal infiltration, these parenchymal lymphocytes probably reflect a 'spill
over' mechanism. In the absence of features
associated with hepatocyte toxicity, our data
suggest that the presence of T lymphocytes
within the parenchyma and portal tracts
probably reflects an upward migration of inflammatory cells from the pancreas rather than a
direct hepatotoxic process.
The presence and density of macrophages
within liver biopsy specimens from patients with
suspected alcohol associated chronic pancreatitis
is also of note. Several studies have shown cells of
the monocyte macrophage system.to be phenotypically heterogeneous. 16 l' Human hepatic
macrophages are known to originate from
circulating monocytes of bone marrow origin.'8
They form a self replicating population of
resident macrophages which remains stable

unless a major inflammatory stimulus affects the
liver.'9 Immunohistological examination has
indicated the numbers of lysozyme positive
hepatic sinusoidal macrophages to be decreased
in alcohol associated liver disease.20 During that
study, an undefined portion of sinusoidal lining
cells was found to be negative for lysozyme. A
subsequent study confirmed these findings and
showed portal tract macrophages to be increased
in liver biopsy specimens exhibiting only steatosis
whereas lysozyme positive hepatic sinusoidal
macrophages were decreased.2' Heterogeneity of
liver macrophage phenotypes was confirmed by
the disparity of numbers of macrophages
identified using three different immunohistochemical markers.
In this study, the numbers of macrophages in
control liver biopsy specimens and in those from
patients with chronic pancreatitis were not
significantly different. These observations are
distinct from the findings in alcoholic liver
disease20 21 and hence provide additional evidence
that alcoholic liver disease and alcohol associated
chronic pancreatitis do not involve exactly similar
pathogenetic mechansims. Differences in
numbers of macrophages identified using antisera to lysozyme and to a1 antitrypsin further
substantiate the phenotypic heterogeneity of
hepatic macrophages in both control and pancreatitis biopsy specimens. Differences in aetiology and subsequent pathogenesis of chronic
pancreatitis, thus differentially modulating the
phenotype of hepatic macrophages, may account
for the absence of lysozymal staining in nine of
the specimens from patients with pancreatitis.
It is not understood why patients with alcoholic
damage to the pancreas so seldom have serious
liver disease. Although nutritional factors have
been implicated,22 23 recent reports do not
support this hypothesis.2"26 The original suggestion that a diet rich in fat and protein might
predispose to alcoholic liver injury of the
pancreas was contradicted by the subsequent
dietary studies. Also, alcohol consumption is
notoriously difficult to quantify, particularly in
relation to nutritional status. If chronic pancreatitis occurs earlier than alcoholic liver
disease, affected patients might not have time to
develop hepatic cirrhosis.3 Similarly, ethanol
intake might change with the onset of pancreatic
pain or the threat of operation. Yet evidence of
residual hepatic disease secondary to alcohol
would be expected, but this was not found. Since
certain human leukocyte antigen (HLA) haplotypes are associated with either alcoholic liver
disease or chronic pancreatitis, genetic factors
could help to determine which disease process
develops; however, current data are inconclusive
and require further elaboration.27"29 Lastly, it is
known that in chronic pancreatitis liver and
pancreatic damage proceed independently.30
Current evidence indicates that chronic
pancreatitis is not a single defined entity, but a
disease process comprising a group of different
aetiologies and pathogenetic mechanisms which
share a few common morphological end points.
If a single agent, such as alcohol, is the most
important aetiological factor in the genesis of this
disease, then the exocrine pancreatic tissues of
affected patients, when compared with hepatic
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parenchymal tissue, seem to be unduly sensitive
to its toxic effects. Such sensitivity is either
congenital or acquired in origin. The finding of
raised numbers of T lymphocytes infiltrating
hepatic portal tracts, particularly in the absence
of acute inflammatory cells, might indicate that
a cell mediated immune component is involved
in human chronic pancreatitis. We suggest that
ethanol is not acting as a simple toxin in a dose
related manner but rather as an adjunct or
'trigger' that renders exocrine pancreatic tissue
sensitive to cell mediated cytotoxicity.
We are grateful for the assistance of Professor J W B Bradfield,
Department of Histopathology, University of Bristol in permitting
unreserved access to the archived specimens at the Royal
Infirmary.
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