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Liver lesions found at colectomy in ulcerative
colitis: correlation between histological findings
and biochemical parameters

J Mattila, P Aitola, M Matikainen

Abstract
Ains-To classify lesions discovered at
colectomy in patients with ulcerative col-
itis; to assess the importance ofhistologi-
cal findings by correlating them with
biochemical parameters.
Methods-Liver tissue specimens taken
at colectomy from 59 patients with
chronic ulcerative colitis were studied
using light microscopy. The findings
were compared with results ofbiochemi-
cal liver function tests.
Results-Abnormal laboratory findings
were found in 12 patients with liver his-
tology consistent with primary sclerosing
cholangitis. Non-specific reactive hepati-
tis was observed in six patients, eight had
fatty liver, and three minor non-specific
parenchymal changes. Twenty nine
patients had normal liver histology. The
highest cholestatic serum enzyme activi-
ties were seen in two patients with scle-
rosing cholangitis. Cholangiography in
these patients also revealed changes in
the extrahepatic bile ducts. However,
identical histological changes were also
present in patients with only slightly
abnormal or even normal liver enzyme
activities.
Conclusion-Biochemical tests of liver
function do not reliably indicate the
extent or severity of bile duct damage in
ulcerative colitis, the assessment of
which requires liver biopsy.
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A wide range of hepatic histological abnor-
malities have been reported in up to 94% of
patients with ulcerative colitis.1 However,
clinically important diseases such as primary
sclerosing cholangitis (PSC) or bile duct car-

cinoma have been reported in only 5 to 10%
of these patients.2 The former is characterised
by chronic fibrosing inflammation of bile
ducts involving the entire extrahepatic and
intrahepatic system or any segment thereof.
The diagnosis is usually based on a combina-
tion of clinical, biochemical, and radiological
abnormalities.3

Within the liver, small and large duct dis-
ease may occur independently.4 For the diag-
nosis of small duct PSC, liver biopsy is the
most useful procedure in that the small bile
ducts cannot be seen on cholangiography.5
Recently, the hepatic histology of PSC has
been described in great detail, and a staging

system has been proposed as a more effective
means of predicting disease progression.6

Biochemical dysfunction of the liver has
been reported in 15% of patients with ulcera-
tive colitis.7 An increase in the serum activity
of alkaline phosphatase is the most useful bio-
chemical marker of bile duct damage.8
The aim of this study was to classify histo-

logically lesions discovered at colectomy in
patients with ulcerative colitis and to assess
the clinical relevance of these findings by cor-
relating them with biochemical parameters of
liver tissue damage.

Methods
Liver wedge biopsy specimens, taken at colec-
tomy in consecutive patients with ulcerative
colitis during 1982-1987 at Tampere
University Hospital, were analysed.
The study population comprised 59

patients (25 women and 34 men) aged from
20 to 75 years (median 38 years). Some of
these patients had been included in an earlier
study of ultrastructural features of PSC.9
Duration of disease ranged from 01 to 28
years (mean 6-4 years). The whole colon was
affected in 51 patients, while colitis was pre-
sent in the left colon only in the other eight.
Endoscopic retrograde cholangiography
(ERC) was indicated in only two patients with
jaundice. Cholangiography was carried out
intraoperatively at cholecystectomy in three
patients. The study was approved by the ethi-
cal committee of Tampere University
Hospital and informed consent was obtained
from all patients.

Serum alkaline phosphatase, y-glutamyl
transferase (GGT) activities and bilirubin
concentrations were used as markers of
cholestasis, and alanine aminotransaminase
(ALT) and aspartate aminotransaminase
(AST) activities as indicators of hepatocytic
damage. Specimens were taken before the
patients underwent surgery.
Wedge liver biopsy specimens obtained at

colectomy were fixed in 10% buffered forma-
lin, embedded in paraffin wax, and sectioned
(5 gim). The sections were stained with
haematoxylin and eosin, chromotrope aniline
blue, and Prussian blue for iron.

Liver biopsy specimen results were
reported without knowledge of the biochemi-
cal or radiological findings.
The criteria can be summarised as follows:

(1) Normal portal area: The normal portal
area has few inflammatory cells, and one to
three terminal bile ducts surrounded by
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Biochemical liverfunction test results in 59 patients with ulcerative colitis. Results expressed as median (range)
Liver Number of
histolgy patients ALP GGT ALT AST Bilirubin

Normal 29 150 (70-210) n = 22 29 (13-62) n = 11 18 (5-115) n = 23 12 (12-28) n = 21 7 (2-23) n = 11
Fatty liver 9 143 (88-199) n = 7 27 (22-35) n = 4 25 (15-44) n = 4 25 (16-42) n = 5 7 (3-10) n = 5
Non-specific reactive hepatitis 6 201 (139-252) n = 4 64 (19-116) n = 3 25 (11-45) n = 4 26 (12-35) n = 3 7 (3-10) n = 4
Miscellaneous abnormalities 3 136 (128-144) n = 2 - 42 (20-63) n = 2 24 (19-28) n = 2 6 n = 1
Lymphoid cholangitis 3 236 (159-331) n 3 157n= 1 37 (11-60) n = 3 26 (15-40) n = 3 5 n =1
Pleomorphic cholangitis 2 239 (174-304) n = 2 30 n = 1 39 (24-53) n = 2 20 (16-24) n = 2 9 (5-13) n = 2
Fibrous cholangitis 7 631 (166-1889) n = 7 268 (53-587) n = 4 83 (17-159) n = 7 46 (27-94) n = 6 11 (4-32) n = 7

The reference values for biochemical tests are the normal ranges given by the Department of Clinical Chemistry, Tampere University Hospital, Tampere, Finland.
ALP = alkaline phosphatase (60-275 U/1); ALT = alanine aminotransaminase (0-39 U/1); AST = aspartate aminotransaminase (0-40 U/1); GGT = rglutamyl
transferase (0-50 U/I); Bilirubin (20,m/l).

basement membrane; however, the larger
interlobular branches have a fibromuscular
wall.
(2) Non-specific reactive hepatitis:
Inflammatory lympho-histiocytic cells in
portal areas may vary from one portal area to
another. Distribution of inflammatory cells
not associated with bile ducts in portal areas is
often patchy. Bile ducts are normal and slight
fibrous replacement of lymphoid tissue may
be present.
(3) Cholangitis: Classification and staging of
cholangitis were based on the criteria of
Ludwig et al.6 Briefly, lymphoid cholangitis
was defined as lymphocytic infiltration sur-

rounding bile ducts and ductal proliferation
with or without atypical bile duct cells.
Pleomorphic cholangitis was defined as a

mixed inflammatory infiltrate in the wall of
interlobular or septal bile ducts. Inflammatory
bile duct lesions are also evident. Fibrous
cholangitis was defined as a fibrous collar of
bile ducts with few inflammatory cells, irregu-
larity of bile duct epithelium and possible
absence of bile ducts.

Staging was defined as follows: Stage I
(portal stage), inflammation and abnormali-
ties of bile ducts confined to portal tracts;
stage II (periportal stage), inflammed peripor-
tal areas with fibrosis or ductal proliferation;
stage III (septal stage), septal fibrosis or bridg-
ing necrosis, and stage IV (cirrhotic stage),
biliary cirrhosis. The hepatic abnormalities in
PSC were subdivided into early stages I-II, or
late stages III-IV.

Results
Liver biopsy specimens from 29 patients were

normal on light microscopy; nine had mild to
moderate fatty change, six had non-specific
reactive hepatitis, and three had only minor
histological abnormalities such as glycogen
nuclei. Histological features consistent with
PSC were found in 12 of the 59 (22%)
patients. The type and stage of small duct
PSC were as follows: three patients had lym-
phoid cholangitis (stage I), two had pleomor-
phic cholangitis (stage II), and seven fibrous
cholangitis (stages I-II). Two of the latter
patients had chronic cholestatic liver disease.
Both had large bile duct alterations on ERC.
At cholecystectomy, performed intraopera-
tively on three patients, the cholangiographs
were normal. One of these patients had pleo-
morphic cholangitis (stage II), one had nor-

mal liver histology, and one mild fatty liver.

The latter patient also had mild persistent
abnormalities in liver function tests.
The correlation between the histological

findings and biochemical test results are pre-
sented in the table.

Cholestatic enzyme activities, alkaline
phosphatase and GGT, were within the nor-
mal range in all patients with normal liver his-
tology, fatty liver, and in five cases of
non-specific reactive hepatitis. Alkaline phos-
phatase activities were slightly raised in one
patient with lymphoid and one with pleomor-
phic cholangitis, and slightly to noticeably
raised in all but two of the patients with
fibrous cholangitis. GGT activities were
slightly raised in one patient with non-specific
reactive hepatitis and in another with lym-
phoid cholangitis, and slightly or noticeably
increased in four patients with fibrous cholan-
gitis. The activity appeared to rise in parallel
with increases in alkaline phosphatase activi-
ties. Increased ALT activities occurred in
three patients with fibrous cholangitis and in
one patient with normal liver histology.
Bilirubin concentrations were normal in all
patients.

Discussion
The morphological classification of PSC in
this study was based on that devised by
Ludwig et al.6 Clinically evident cholestatic
liver disease and radiological alterations in
large bile ducts compatible with PSC were
seen in two patients with fibrous cholangitis,
who had the highest enzyme activities indica-
tive of cholestasis. We did not find it reason-
able or acceptable to perform an ERC on
every patient, because, despite its clinical use-
fulness, serious complications such as infec-
tion can occur.'0 11 It is worth noting that
intrahepatic, small duct PSC can occur in the
absence of extrahepatic large duct PSC.

Histology is the only means of diagnosing
small duct disease because small bile ducts
seen at biopsy are too small for cholangio-
graphic demonstration and, therefore, ERC
will be negative.5 Small duct PSC, however,
may be the earliest manifestation of PSC and
indicative of a transition from a pattern of
small to large duct disease.'2 Wee and
Ludwig4 reported ERC negative, small duct
PSC in up to 30% of their patients with ulcer-
ative colitis.
Normal laboratory test values were seen in

one patient with fibrous (stage I), two with
lymphoid (stage I), and one with pleomorphic
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(stage II) disease. Slightly raised alkaline
phosphatase or GGT, or both, activities were
seen in one patient with lymphoid (stage II)
and four with fibrous (stages I-II) disease.

During the early phases of histological
cholangitis, functional evidence of cholestasis
may be mild. Increased ALT activities indica-
tive of acute hepatocyte damage were seen in
only two patients with fibrous cholangitis and
in one with normal histology. One of the six
non-specific reactive hepatitis cases had
slightly raised GGT activities. Both GGT and
ALT activities are increased in all forms of
liver damage, often because of induction.
Bilirubin concentrations were normal in all
patients, and because of the focal nature of
bile duct lesions, bilirubin concentrations do
not always increase in the early stages of the
disease process.

Non-specific reactive hepatitis, which may
be seen as a physiological response to either
intra- or extrahepatic disorders, is not a dis-
ease in itself.'3 Chronic hepatitis B virus could
be excluded because hepatitis B virus antigens
(HBsAG, HBcAG) were not expressed in
liver tissue. On the other hand, chronic
hepatitis C virus could not be ruled out
because a specific serological test was not
available. This seems unlikely, however,
because the patients were clinically asympto-
matic and had normal serum transaminase
activities. Also, none of the patients had ever
received a blood transfusion.

In patients with ulcerative colitis the use of
ERC together with biochemical screening of
serum alkaline phosphatase activity has
resulted in an increase in the incidence of liver
disease diagnosis. However, because liver
function test results may be normal in the
presence of severe bile duct changes, such as

those seen in our study and also reported by
others,7 12 14 and because a significant amount
of PSC may be of the small duct type, con-
fined to the intrahepatic biliary tree without
the characteristic cholangiographic and clini-
cal manifestations, liver biopsy would seem to
be an appropriate means of classifying liver
lesions, particularly for identifying early bile
duct lesions.
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