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Portal lymphadenopathy associated with lipofuscin in
chronic cholestatic liver disease
S G HUBSCHER, R F HARRISON

From the Department ofPathology, The Medical School, University ofBirmingham, Birmingham

SUMMARY To determine whether portal lymphadenopathy in primary biliary cirrhosis is caused by
deposition of lipofuscin pigment in sinus histiocytes and to compare primary biliary cirrhosis with
other liver diseases a retrospective study on a consecutive series of 169 livers obtained at
transplantation was carried out. There were grouped into eight diagnostic categories: primary biliary
cirrhosis (n = 51), primary sclerosing cholangitis (n = 10), extrahepatic biliary atresia (n = 6),
chronic rejection (n = 9), cirrhosis (other causes) (n = 38), primary liver neoplasia (n = 21), acute
liver disease (n = 20), and retransplantation (other) (n = 14). Lymph nodes were present in 66
specimens. Fifty of these contained granules of lipofuscin pigment. The highest incidence of lymph
node enlargement and the largest amounts of pigment were present in cases of primary biliary
cirrhosis. A similar pattern oflymph node enlargement was also commonly observed in other chronic
cholestatic conditions (primary sclerosing cholangitis, biliary atresia, chronic rejection). Much less
pigment was seen in nodes draining livers with non-cholestatic cirrhosis or primary tumours. Nodes
were not found in acute liver disease.

It is concluded that portal lymphadenopathy associated with lipofuscin is a common finding in
various chronic cholestatic liver diseases. The pathogenesis of this lesion is uncertain. Most cases are

asymptomatic with enlarged nodes which may be detected only at laperotomy or necropsy and may
be wrongly attributed to neoplastic disease. Diagnostically, the finding of large amounts of lipofuscin
in enlarged portal lymph nodes is a good indicator of underlying chronic cholestatic liver disease.

Enlarged, pigmented portal lymph nodes are often
seen in end-stage primary biliary cirrhosis. The pig-
ment, initially thought to be bile,' has recently been
shown to have the staining characteristics oflipofuscin
in two cases reported by Benbow and McMahon.2 To
investigate this phenomenon further and to compare
primary biliary cirrhosis with other liver diseases we
carried out a retrospective histological and histo-
chemical study on lymph nodes attached to livers
obtained at liver transplantation.

Material and methods

Histological material was examined retrospectively
from the first 169 liver transplants carried out in
Birmingham between January 1982 and September
1987. All blocks which contained lymph nodes
(excluding those with metastatic tumour deposits)
were further examined by histological and histo-
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chemical techniques. An estimate of lymph node
size was obtained for each case by measuring the
maximum dimension of the largest node present in
histological sections.
Each case was placed into one of eight diagnostic

categories on the basis of characteristic clinical,
biochemical, immunological, radiological and histo-
logical features. The eight categories were: primary
biliary cirrhosis (n = 51), primary sclerosing cholan-
gitis (n = 10), extrahepatic biliary atresia (n = 6),
chronic liver allograft rejection (n = 9), cirrhosis
(other causes) (n = 38), acute liver disease (n = 20),
primary liver tumour (n = 21), and retransplantation
(other causes) (n = 14).

Further details of individual cases in each category
are as follows:

Chronic rejection was characterised by loss of bile
ducts and intimal foam cell lesions in large and
medium sized arteries.?5

Cirrhosis (other) comprised nine cases of a-l-
antitrypsin deficiency, eight of autoimmune chronic
active hepatitis, four of chronic Budd-Chiari
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Portal lymphadenopathy in chronic cholestatic liver disease
syndrome, three of chronic hepatitis B infection, two
ofalcoholic liver disease and one each ofpost-necrotic
scarring, cystic fibrosis, and chronic erythropoietic
protoporphyria. Nine cases were classified as
cryptogenic.

Primary liver tumours comprised 13 cases of
hepatocellular carcinoma (nine arising in cirrhotic
livers), five of fibrolamellar carcinoma, and one each
of cholangiocarcinoma, epithelioid haemangio-
endothelioma, and angiosarcoma. Lymph nodes
containing metastatic tumour deposits were excluded
from this study.
Acute liver disease comprised 14 cases of fulminant

non-A, non-B hepatitis,6 four of acute Budd-Chiari
syndrome, and one of fulminant hepatitis B infection.
In the remaining case an idiosyncratic reaction to
paint spray was implicated.

Indications for transplantation in the other 14 cases
retransplanted were ischaemia/infarction (n = 8) and
acute massive haemorrhagic necrosis (n = 5)'. The
remaining case showed severe cholestasis with no
specific clues to aetiology.
Lymph nodes from each case were stained with the

following: (i) Long Ziehl-Neelsen (long ZN) for
lipofuscin; (ii) periodic acid Schiff after diastase
treatment (PAS-D) for ceroid; (iii) Perls's reaction for
haemosiderin; (iv) Shikata's orcein stain for copper-
associated protein; and (v) haematoxylin van Gieson
(HVG) for bile. The amount of pigment shown by
these methods was graded semiquantitatively on a
scale of 0-3+.

Results

INCIDENCE AND DEGREE OF NODE ENLARGEMENT

Lymph nodes were present in 66 of the 169 specimens
examined. Table 1 summarises the number of cases
with nodes, the total number ofnodes present, and the
maximum node dimension in each diagnostic
category.

HISTOLOGICAL FINDINGS
All of the nodes examined showed histological

abnormalities, although these were often minor. Two
main patterns were identified: Fifty of the 66 cases
with lymph nodes showed sinus histiocytosis with
granular deposits of brown pigment in sinus macro-
phages (fig la). The shape and size ofpigment granules
varied. Most were round to-oval in shape and
measured 1-5 um in diameter. The amount ofpigment
deposited in sinus histiocytes seemed to correlate with
the degree of sinus histiocytosis present. Twenty four
cases in this group also showed varying degrees of
follicular hyperplasia. This was generally mild and did
not contribute significantly to lymph node enlarge-
ment. The remaining 16 cases showed a mixed pattern
of follicular hyperplasia and simple sinus histiocytosis
without pigment deposition.

Other abnormalities noted in one or both of the
above groups were as follows: Deposits of granular
eosinophilic material in paracortical/mantle zone

histiocytes (29 cases) were present in small amounts,
were often difficult to see on haematoxylin and eosin
sections, and were more clearly shown with PAS-
diastase staining (see below). They occurred with
equal incidence in the two groups described above-22
of 50 cases with pigment (44%), seven of 16 cases
without pigment (44%).

Lipogranulomas in medullary sinuses (28 cases)
were also present in both groups described above- 18
of 50 cases with pigment (36%) and 10 of 16 cases
without pigment (62%). Epithelioid granulomas (five
cases) were all seen in cases ofprimary biliary cirrhosis
and also had pigment deposits in sinus histiocytes.
There were two cases of anthracotic deposits in sinus
macrophages.

HISTOCHEMICAL FINDINGS
Lipofuscin
Pigment in sinus histiocytes gave a strongly positive
reaction for lipofuscin with the long ZN stain (fig I b).
This material also stained positively to a variable
degree with PAS-diastase. The amount of pigment
shown by long ZN staining is shown in table 2.
Overall, much larger amounts ofpigment were present
in nodes from livers with chronic cholestasis (primary

Table I Incidence and degree ofportal lymph node enlargement in 169 liver transplants

No of No (%) with No of Median max
Histological diagnosis cases nodes nodes node dimension (mm)

Primary biliary cirrhosis 51 34 (67) 75 10
Primary sclerosing cholangitis 10 5 (50) 18 14
Biliary atresia 6 1(17) 3 14
Chronic rejection 9 5 (56) 9 8
Cirrhosis (other) 38 8 (21) 18 9
Primary tumour 21 13 (62) 46 12
Acute liver disease 20 0 (0) - -

Retransplantation (other) 14 0 (0)
Total 169 66(39) 169 11
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Fig 1 (a) Portal lymph node showing expansion ofmedullary sinuses associated with deposits ofbrown pigment (from a case
ofprimary biliary cirrhosis). (Haematoxylin and eosin.) (b) Sinus histiocytes contain granules ofvarying sizes which stain as
lipofuscin (same node as illustrated infig la). (Long ZN.)

Table 2 Amount oflipofuscin in 66 cases with enlargedportal lymph nodes

Amount oflipofuscin present
Total No of

Primary disease 0 1 + 2+ 3+ cases with nodes

Primary biliary cirrhosis 0 2 12 20 34
Primary sclerosing cholangitis 1 0 0 4 5
Biliary atresia 0 0 0 1 1
Chronic rejection I 1 2 1 5
Ciffhosis (other) 4 3 0 1 8
Primary tumour 10 2 1 0 13
Total 16 8 15 27 66

biliary cirrhosis, primary sclerosing cholangitis,
biliary atresia, chronic rejection) than in nodes from
non-cholestatic livers (cirrhosis-other causes,
primary hepatic neoplasia).

Ceroidpigment
Fifty four cases had deposits of granular material in
paracortical and mantle zone histiocytes. This stained
as ceroid with PAS-diastase (fig 2), was negative with
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r3*4t %,.;<< '''''; ;''Y

X ^wNSt%6 '**8^;,-'. -

LtrXe

Fig 2 A separate population ofceroid-laden paracortical
histiocytes is identified by PAS-diastase staining. Brown
pigment in sinus macrophages is not stained by this method
(from a case ofprimary biliary cirrhosis). (PAS-diastase.)

long ZN, and corresponded to the eosinophilic gran-
ules noted in haematoxylin and eosin sections (see
above). Ceroid pigment was present in 46 of 50 cases
with lipofuscin pigment and eight of 16 cases without
lipofuscin pigment. Overall, ceroid pigment was
present in considerably smaller quantities than
lipofuscin, and the presence of ceroid laden para-
cortical/mantle zone macrophages did not contribute
greatly to lymph node enlargement.

Fig 3 Paracortical histiocytes contain black granules with
the staining properties ofcopper-associated protein (from a
case ofprimary sclerosing cholangitis). (Orcein.)
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Haemosiderin
Perls's stain showed haemosiderin deposits in 12 cases.

These were present in small quantities and were

randomly distributed in the cortex and medulla.

Copper-associatedprotein
Granular deposits were demonstrable by orcein stain-
ing in 44 cases. These gave a variable staining reaction.
Most granules were pinkish-brown in colour, present
in paracortical and mantle zone histiocytes, and
corresponded to ceroid pigment shown by PAS-
diastase staining. In 15 cases there were black granules
of varying size and shape, corresponding to the
staining reaction seen with copper-associated protein
(fig 3). These again were mainly present in para-

cortical/mantle zone histiocytes, although scanty
deposits were occasionally seen in medullary sinuses.
Of the 15 cases with black granular deposits, there
were 13 of primary biliary cirrhosis, one of primary
sclerosing cholangitis, and one of chronic rejection.
All 15 cases were associated with moderate to heavy
lipofuscin deposits in sinus histiocytes.

Bile
The Van Gieson stain was negative for bile in all cases.

Discussion

Our study confirms that portal lymphadenopathy is
common in long standing primary biliary cirrhosis,'
over two thirds of livers obtained at transplantation
for primary biliary cirrhosis having readily detectable
lymph nodes in the porta hepatis. All of the lymph
nodes examined from cases ofprimary biliary cirrhosis
had deposits of lipofuscin in sinus histiocytes. In most
cases large amounts ofpigment were present and were

associated with proliferation of histiocytes and expan-

sion of medullary sinuses. These observations support
the recent suggestion that lipofuscin deposition is the
main factor causing lymph node enlargement in
primary biliary cirrhosis.2
Very little information exists conoerning the normal

size of lymph nodes in the porta hepatis and some of
the nodes we studied may fall into a "normal range" as
far as size is concerned. The fact that all of the nodes
examined contained lipofuscin granules, however,
suggests that lymph nodes in primary biliary cirrhosis
are abnormal, irrespective of size. Furthermore,
measurements of lymph nodes were carried out on

fixed, processed tissue which may considerably
underestimate their true size.
Although portal lymphadenopathy associated with

lipofuscin is a common finding in primary biliary
cirrhosis, it is clearly not confined to this condition.
We have found a similar pattern of lymph node
enlargement in other chronic liver diseases-notably,

those with a prominent cholestatic component-
primary sclerosing cholangitis, chronic liver allograft
rejection, and extrahepatic biliary atresia. By contrast,
in cases of non-cholestatic chronic liver disease,
portal lymph nodes were less commonly enlarged and
contained little or no lipofuscin pigment. The one
exception in which large amounts of pigment were
present was a case of "cryptogenic" cirrhosis
occurring in a 20 year old woman. Although there
were no specific clues to aetiology, the histological
pattern was suggestive of chronic biliary disease with
large amounts of bile pigment and moderate amounts
of copper-associated protein present.
A previous study by Roggendorf described lipofus-

cin granules in portal lymph nodes in a variety of
conditions including alcoholic cirrhosis, sarcoidosis,
pancreatic carcinoma and cholelithiasis.8 The latter
three conditions may all have a cholestatic course.
Lymph node enlargement associated with lipofuscin

can also be seen in more distant sites of lymphatic
drainage from the liver. Hamazaki described lipo-
fuscin granules in mesenteric lymph nodes from a case
of pericholangitis,9 and we have seen extensive
intra-abdominal lymph node enlargement, associated
with pigment deposits in one case of primary biliary
cirrhosis and another of extrahepatic biliary atresia at
necropsy (unpublished observation).
The duration of disease also seems to be an

important factor in determining the amount of
pigment present. The largest amounts were seen in
cases of primary biliary cirrhosis and primary
sclerosing cholangitis which generally have a duration
of several years before end-stage disease requiring
transplantation is reached. Smaller amounts of pig-
ment were present in cases of extrahepatic biliary
atresia and chronic liver allograft rejection in which
the median duration of illness in this study had been 11
and three months, respectively. Other processes,
including rejection and replacement of donor lym-
phoid cells with those from the host, may help cause
enlargement of donor lymph nodes attached to the
grafted liver."'01 As far as we are aware, however,
accumulation of lipofuscin has not been previously
described in nodes attached to the liver allograft. No
portal lymph nodes were detected in cases of acute
liver disease including failed non-rejection liver grafts
in which the median survival had been 13 days. Severe
cholestasis is a common histological finding in many
of these conditions4"6 -13 and the absence ofany portal
lymph nodes in these cases further supports the
suggestion that prolonged cholestasis is required to
produce the characteristic lymphadenopathy
associated with lipofuscin.
Our study also showed another, apparently distinct,

population of ceroid laden macrophages in para-
cortical and mantle zones of portal lymph nodes.
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Although these were clearly distinguishable from sinus
histiocytes laden with lipofuscin by histological
examination and long ZN staining, there was some
overlap in the staining reactions with PAS-diastase.
This is perhaps not surprising as lipofuscin and ceroid
are closely related chemically and the two terms are
often used interchangeably. Pearse proposes a unify-
ing concept of lipofuscins in which ceroid is regarded
as a typical lipofuscin in the early stages ofoxidation.'4
In the context of liver disease ceroid and lipofuscin are
generally regarded as distinct entities. Ceroid refers to
brown pigment in phagocytes which is PAS-diastase
positive but not necessarily acid fast; lipofuscin, on the
other hand, represents granular material in
hepatocytes that is acid fast and displays a variable
degree ofPAS positivity.'5 16 The material seen in sinus
histiocytes in our cases thus has staining properties
corresponding to lipofuscin.
The clinical importance of these two apparently

distinct populations of histiocytes containing different
types of "lipofuscins" is uncertain. Although they
often occurred in the same nodes, it was impossible to
establish a definite relation between the presence or
amounts of the two pigments present. Overall, ceroid
pigment was present in much smaller quantities than
lipofuscin and did not seem to be an important factor
in producing lymph node enlargement.

Portal lymph node enlargement was a common
finding in livers with primary tumours. The histio-
logical appearances, however, were different from
those seen in chronic cholestatic liver disease. Nodes
draining neoplastic livers showed a mixed picture of
simple sinus histiocytosis and follicular hyperplasia
and most cases contained no lipofuscin deposits. The
appearances were similar to those described in nodes
draining other tumour sites, such as the breast and
stomach.'7 20
How can the apparent relation between chronic

cholestatic liver disease and the accumulation of
lipofuscin pigment in portal lymph nodes be
explained? The relation is unlikely to be a simple
chemical one. Bile is a substance with a complex
chemical composition which includes a mixture of
water, electrolytes, bile salts, bilirubin, phospholipids,
cholesterol and several enzymes.2' Lipofuscin also has
a complex composition and the term is used to
describe a group of substances which are hetero-
geneous in their chemical properties.'4 Chemical
analysis is difficult due to pronounced insolubility,22
but the pigments seem to be composed of lipids and
phospholipids complexed with protein23 and are
thought to be derived from lipid precursors by an
oxidative process involving free radicals.24 A possible
mechanism might be the transport of bile from liver to
regional lymph nodes in the early stages of cholestasis
and the subsequent oxidation of lipid constituents of
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bile to produce lipofuscin. The absence of bile
pigments in any of the lymph nodes we studied,
however (including may nodes attached to livers with
considerable intracellular bile) fails to support this
hypothesis.
The presence of enzymes such as non-specific

esterase,25 acid phosphatase'4 and a variety of other
acid hydrolases26 in lipofuscin granules suggests that
these granules are lysosomal in origin. Why these
should selectively accumulate in chronic cholestatic
liver disease is uncertain, but it is interesting to
speculate on the possible role ofcopper accumulation.
Granules containing copper-associated protein (CAP)
are an extremely common finding in periportal
hepatocytes in chronic cholestatic liver disease,
particularly cases of primary biliary cirrhosis and
primary sclerosing cholangitis.27-30 The granules
containing CAP also contain lysosomal enzymes3'"-
and stain positively with a variety of stains for
lipofusin.4 These granules may therefore be a source
of lipofuscin that is released from damaged
hepatocytes and carried to portal lymph nodes to
produce the characteristic lymphadenopathy seen in
association with chronic cholestasis. The finding of
black, orcein positive granules in 30% of the nodes
with lipofuscin deposits in sinus histiocytes further
supports this hypothesis and suggests that CAP may
also be carried to portal lymph nodes in long standing
cholestasis. The orcein positive granules had a
different distribution from lipofuscin, however, being
mainly present in paracortical/mantle zone histiocytes
in association with ceroid pigment.
The functional importance of lipofuscin induced

portal lymphadenopathy is uncertain. Most cases are
asymptomatic with enlarged nodes only detected at
laparotomy or necropsy. Occasional cases of lymph
node enlargement sufficiently gross to cause bile duct
compression have been described.35 They may convey
a false impression of neoplastic disease, a problem
likely to be encountered by the radiologist with the use
of increasingly sensitive imaging techniques as well as
the surgeon.
From a diagnostic viewpoint, our study suggests

that the finding of large amounts of lipofuscin in
enlarged portal lymph nodes is a good indicator of
underlying chronic cholestatic liver disease.

We are indebted to clinical colleagues on the liver
unit, Queen Elizabeth Hospital, Birmingham, for
providing us with the opportunity to study their
patients. Mrs J Fitzmaurice provided technical assis-
tance, supported by a grant from the endowment
funds of the United Birmingham Hospitals. Miss M
Dee typed the manuscript.
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