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Abstract
Inflammatory pseudotumors of the liver are rare entities, only few cases being reported so far, pathogenesis of these lesions being scarcely understood. However since now multiple mechanisms have been proposed
in order to explain the development of these lesions, the knowledge of their pathogenesis being mandatory in
order to further orientate the therapeutic strategy. The current paper is a literature review of the largest
studies which aimed to discuss the etiopathogenesis of the inflammatory pseudotumors of the liver.
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INTRODUCTION
Inflammatory pseudotumors of the liver (IPL) have
been rarely reported so far, less than 300 cases being
described until present (1). Therefore, experience in
terms of diagnostic of such lesions remains poor, a significant number of cases being initially misdiagnosed
and considered as malignant lesions (2-7). In this respect, it can be understood why the mechanism of
their development is still poorly understood.

COMMON THEORIES EXPLAINING THE
PATHOGENESIS OF IPL
The pathogenesis of inflammatory pseudotumors
of the liver (IPL) (also known as inflammatory myofibroblastic tumors) is not well understood at this moment, many theories being proposed so far. The most
commonly incriminated ones are related to immune
and even auto-immune reaction, intraparenchymal
hemorrhage, necrosis, infection, occlusive phlebitis,
chronic cholangitis or as a result of intrahepatic rupture of a biliary branch (2,3,8); other authors consider
that IPL are caused by the exposure of the bile ducts to
noxious, toxic agents (9).

THE INFECTIOUS THEORY
Perhaps the most widely accepted theory so far is
the infectious one; according to this theory, microorganisms from food or certain abdominal conditions
such as chronic appendicitis or diverticular sigmoiditis
seed the liver parenchyma through the portal vein
flow; in this context obliterating phlebitis, chronic inflammation and granulomatous degeneration will develop at the level of the liver parenchyma (4). The
most commonly incriminated bacterial agents are represented by Escherichia coli, Gram positive cocci,
Staphylococcus aureus and even Mycobacterium tuberculosis (10-12). This theory is best described by Horiuchi’s study which was conducted on nine cases of
patients diagnosed with IPL and published in 1990 (4).
The authors underline the fact that from the histopathological point of view, IPL are in fact hepatic abscesses presenting areas of granulomatous degeneration characterized by the presence of giant cells and
histiocytes (4,13). Moreover, other authors proposed
a direct correlation between Epstein-Barr virus and IPL
development due to the presence of inflammatory follicular dendritic cell tumors (14); however, the hypothesis remains a doubtful one (10,15).

THE IMMUNOLOGICAL THEORY
The presence of a high amount of plasma cells at
the level of IPL enabled certain authors to consider
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that these hepatic lesions have an immunological trigger (16). Therefore, association between IPL and other
autoimmune entities such as Crohn’s disease, Sjögren’s
syndrome, Kostmann’s disease, primary sclerosing
cholangitis and autoimmune pancreatitis has been reported so far inducing the idea of a possible common
pathogenesis of these entities (4-6); in such cases is
believed that an immune reaction and even an autoimmune phenomena might represent the trigger for
the development of both pathogenic conditions
(6,7,17-20). The correlation between primary sclerosing cholangitis and IPL seems to be a more complex
one; therefore, it has been stated that the trigger is
represented by the presence of increased amounts of
monomeric bile acids in the absence of biliary phospholipid secretion. This condition seems to be responsible for the apparition of bile duct injuries as well as
for the process of pericholangitis, fibrosis and finally
for the development of chronic sclerosing cholangitis
(21). In the meantime, the injury of the biliary epithelial cells will allow the extravasation of toxic bile as
well as the accumulation of these products in the subepithelial tissue; this is the trigger for the local invasion of neutrophil granulocytes which induce chronic
inflammation, ulceration, activation of periductal myofibroblasts and development of pericanalicular fibrosis (21). Moreover, the theory of the immunological
trigger is also sustained by the studies which underline
the association between immunoglobulin G4 (IgG4)
related sclerosing disease and the apparition of IPL;
defined by the presence of IgG4 positive plasma cells
and T cells in different tissues, this condition is correlated with the development of autoimmune diseases
such as chronic pancreatitis, sclerosing cholangitis, retroperitoneal fibrosis, interstitial pneumonia and even
IPL (22,23). Moreover, gallstones development might
induce a chronic inflammatory response which will
further create the premises of IPL development (24).
The theory of chronic cholangitis was also demonstrated by Terada et al. in 1992; in this paper the authors presented the case of a 67 year old patient presenting a tumor like lesion of 1.2 cm in the left lobe in
association with chronic dilatation of the common and
hepatic bile ducts; the tumor was enucleated while
the histopathological studies demonstrated the presence of areas of dilated bile ducts in association with
periductal fibrosis, hyalinization of the connective tissue and lymphocytic and plasmacytic infiltrates, inducing in this way the idea of the presence of a IPL (8).

THE VASCULAR THEORY
Another suspected theory is the vascular one, the
IPL being the result of intraparenchimatous hemorrhage caused by coagulopathy or surgical trauma (25).
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Once IPL develop, microvascular involvement of the
surrounding structures will appear and occlusive phlebitis will develop; in rare cases major vessels involvement might occur (4,26-28).

THE HORMONAL THEORY
A less frequently cited theory is hormonal one, certain authors demonstrating the presence of estrogen
receptors at the level of the spindle cells in IPL, especially in cases diagnosed with inflammatory pseudotumor-like follicular dendritic cell tumors; moreover, this
histopathological subtype of IPL is significantly more
commonly encountered in women, demonstrating
once again the possible influence of the hormonal balance. This aspect should be carefully analyzed, the
presence of hormonal receptors at the level of such
tumors making the patient a possible candidate for
hormonal therapy (14,29).

THE GENETIC THEORY
Meanwhile, certain studies proposed a genetic basis for the development of such lesions, chromosomal
rearrangements of the anaplastic lymphoma kinase
gene locus being incriminated in up to 65% of patients
diagnosed with IPL (30). Moreover, the presence of
this mutation seems to be associated with the risk of
local recurrence while it’s absence is associated with
higher survival rates transforming in this way the genetic factor into an important prognostic factor for the
long term outcomes (30-32).
Due to the presence of high amount of inflammatory structures in these lesions a positive diagnostic

might be hard to be established even after performing
fine needle aspiration cytology or core biopsy; therefore, in a significant number of cases only a large
amount of non-specific inflammatory cells will be revealed (3,33). Histologically, IPL present densely hyalinized collagenous tissue which is widely infiltrated by
plasma cells, spindle cells, lymphocytes and histiocytes (34). Meanwhile, immunohistochemical studies
usually identify positive staining for smooth muscle
actin and vimentin while desmin, S100 protein and
cluster of differentiation 34 (CD34) are negative
(35,36).

CONCLUSIONS
IPL are rare hepatic lesions rarely reported so far
meanwhile the mechanisms of development remains
poor, multiple theories being proposed. Among these
theories the most widely accepted ones are represented by the infectious and immunological theories. However, once the modalities of diagnostic will improve,
larger studies are expected in order to provide a better
understanding of the pathogenic mechanisms leading
to the development of such cases.
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