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left unresected. However, ultrasonographic imaging often may
show benign tumors in the liver. Some of these tumors are true
neoplasms, while others are tumor-like masses (Table 16.1) [2].

16.1 Hemangioma

Hemangioma is the most common benign tumor of the liver,
being noted in 0.4-20% of cases in autopsy studies. The asymp-
tomatic lesions are usually solitary and are typically <5 cm in
diameter. Patients sometimes present with abdominal pain or
discomfort and a palpable mass. Large tumors may rarely be

Table 16.1 Benign neoplasms and tumor-like lesions of the liver

Tumor Lesion
Hepatocellular Focal nodular hyperplasia
tumors

Hepatocellular adenoma

Biliary tumors Biliary microhamartoma (von Meyenburg

complex)

Bile duct adenoma

Biliary adenofibroma

Mucinous cystic neoplasm (biliary
cystadenoma)

Intraductal papillary neoplasm (biliary
papillomatosis)

Other pancreatic type tumors
Hemangioma

Vascular tumors

Infantile hemangioma
Lymphangioma and lymphangiomatosis

Miscellaneous Angiomyolipoma and lipomatous tumors
tumors Leiomyoma
Solitary fibrous tumor
Mesenchymal hamartoma
Benign teratoma
Miscellaneous Inflammatory pseudotumor
lesions

Fibrosing necrotic nodule

Parasitic granuloma

Nodular transformation

Pseudolipoma

Heterotopia (adrenal, pancreas, spleen)

Gauzeoma

complicated by rupture, thrombocytopenia, and consumptive
coagulopathy (Kasabach-Merritt syndrome) [3]. A large or rup-
tured hemangioma requires immediate surgical intervention.

Histologically, liver hemangioma is mainly cavernous
type. Complications such as thrombosis, infarction, sclerosis,
and calcification may occur, leading to possible confusion
with a more aggressive tumor. Although hemangiomas are
grossly well circumscribed, microscopic extension of dilated
vascular spaces into adjacent hepatic parenchyma may be
observed [4]. Though extremely rare, diffuse and multiple
lesions occur with progressive development [5], and some
cases are associated with bone and lung involvement (diffuse
systemic hemangiomatosis). Multiple or diffuse lesions must
also be differentiated from peliosis hepatis and hereditary
hemorrhagic telangiectasia. Recently a rare small vessel-type
hemangioma with infiltrative border is recognized and has to
be distinguished from angiosarcoma by immunohistochemi-
cal staining for p53, c-myc, and Ki-67 [6].

Hemangiomas are usually asymptomatic. The diagnosis is
based on imaging studies. Abdominal ultrasonography (US)
shows a hyperechoic structure with smooth margin; CT reveals
hypodense tumor; and CT with contrast medium shows
enhanced tumor in a peripheral-central direction with focal
globular pattern. MRI displays low-signal T1 time and hyperin-
tensity in the T2-weighted image. Sclerosed hemangioma has
atypical imaging features and may be confused with hepatocel-
lular carcinoma, cholangiocarcinoma, and metastatic tumor [7].

Case 16.1

A 51-year-old female complained of persistent right flank pain,
and her ultrasonographic diagnosis was liver hemangioma. Her
liver function test showed TBIL 0.92 mg/dL, AST 12 IU/L,
ALT 12 IU/L, LDH 197 IU/L, and AFP 1.6 ng/mL. HBsAg and
anti-HCV were negative. Computed tomography (CT) showed
a low-density signal in the S6 area and enhancement on the
edge of the tumor in the arterial phase (Fig. 16.1). The tumor
had a larger circumference in the venous phase, and low den-
sity remained in the center. T1 image on magnetic resonance
imaging (MRI) showed a low-intensity area in S6, MRI with

Fig. 16.1 Hemangioma. (a) CT without contrast medium shows low-density area in S6. (b) Contrast medium is retained from the edge to the center
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Fig. 16.2 Hemangioma. (a) T1-weighted image on MRI shows low intensity in S6. (b) MRI with contrast medium shows high-intensity area on
the edge of tumor in early phase. (¢) MRI with contrast medium reveals high intensity in tumor

Fig. 16.3 Hemangioma. (a) Histology shows cavernous spaces filled with blood cells. (b) Vascular spaces are lined by flattened endothelial cells
and filled with blood cells
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contrast medium revealed high-intensity area on the edge, and
T2 revealed high intensity in the tumor (Fig. 16.2). Surgically
resected tissues showed cavernous vascular spaces filled with
blood cells or amorphous materials, and the cavernous spaces
were separated by delicate fibrous strands and lined by flat-
tened endothelial cells without atypia (Fig. 16.3).

Case 16.2

An obese female aged 76 years suffered from diabetes mellitus,
and her abdominal CT showed low-density area (25 mm on
diameter) in S4, and faint staining was detected in the center of
tumor during early and late phase of enhanced CT (Fig. 16.4).
All liver function tests were normal, and tumor markers of AFP,
PIVKA2, CEA, and CA19-9 were within normal limit. MRI
showed low intensity in the tumor by T1 and slightly high
intensity by T2, and dynamic MRI revealed low intensity in
tumor as well as non-tumor area in early and late phase and

Early phase

Fig. 16.4 Sclerosing cavernous hemangioma. (a) Low-density area
(LDA) (about 2.5 cm in diameter) is seen in S4, and several cystic
lesions are seen in both lobes. (b) LDA is slightly enhanced from center

W. M. S. Tsui et al.

slight retention of contrast medium in the center during the late
phase (Fig. 16.5). Tumor biopsy under echo guidance revealed
small- and variously sized vessels surrounded by thick myxoid
walls and lined with flattened endothelial cells. Cavernous for-
mation was not well developed, and red blood cells were scanty
in the lumen (Fig. 16.6). The histological features are consis-
tent with sclerosing cavernous hemangioma.

In this rare sclerosing cavernous hemangioma, the lesion
cannot be detected as cavernous hemangioma by CT and MR
imaging. There have been only a few studies to report radio-
logical findings of sclerosed hemangiomas, and the majority
is reported to present as a perfusion defect on enhanced CT
[8]. In addition sclerosed hemangiomas exhibit mild to mod-
erate hyperintensity on T2-weighted MR images, hypointen-
sity on T1-weighted images, patchy enhancement during the
arterial phase, and gradual enhancement during the delayed
phases [9]. Hemorrhage, thrombosis, or infarction within a
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Delay phase

by contrast medium in early phase. (¢) Enhancement in center of LDA
is retained in late phase
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Fig. 16.5 Sclerosing cavernous hemangioma. (a) MRI intensified by
T1 shows low intensity in tumor and (b) by T2 shows weakly high
intensity in tumor. (¢) Dynamic MRI shows iso-intensity in circumfer-

cavernous hemangioma may instigate progression to a scle-
rosed hemangioma, as a result of fibrosis and hyalinization
of thick-walled blood vessels. Mast cells have been impli-
cated in the development of this process [10].

16.2 Focal Nodular Hyperplasia

Focal nodular hyperplasia (FNH) is the second most com-
mon benign liver process. It occurs in both sexes and across
all ages, but most commonly in young adult women [11]. It
is usually solitary but can be multiple in 20-30% of cases. It

Dynamic MRI delayed

ence of tumor in arterial and delayed phase, and low intensity is seen in
center, and (d) enhancement is seen in center during delayed phase

is usually <5 cm in diameter and discovered incidentally on
physical examination or by imaging, but it may also present
with complications attributed to large size (or, rarely, due to
hemorrhage or pain). Some patients with the so-called mul-
tiple FNH syndrome have at least two FNHs associated with
one or more lesions, such as hepatic hemangioma, arterial
vascular malformations, meningioma, and astrocytoma.
FNH is a polyclonal nonneoplastic lesion [12]. The cur-
rently favored hypothesis of its tumorigenesis is that it repre-
sents a hyperplastic and altered growth response to changes
in blood flow in the parenchyma surrounding a preexisting
arterial malformation [13]. The ductular proliferation, once
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Fig. 16.6 Sclerosing cavernous hemangioma. (a) Blood spaces are
separated by broad fibrotic septa. Vessels are generally small in size,
and a few of them are dilated. (b) Small irregular vessels are lined by
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flattened endothelium, with small amount of red blood cells in lumen.
Fibrotic septa area is broad and myxoid

Fig. 16.7 Focal nodular hyperplasia. (a) CT without contrast medium shows small, low-density area (arrow) in S3. (b) CT with contrast medium
shows enhanced area in the tumor. Its center is more enhanced, mixed with low-density area

thought to arise from biliary metaplasia of hepatocytes,
appears to be an attempt to establish biliary drainage, as nor-
mal bile ducts are absent and features of chronic cholestasis
(pseudoxanthomatous change, copper accumulation) are
often present.

FNH is difficult to diagnose on biopsy if the central scar
and abnormal vessels are not included in the samples and is
frequently mistaken for hepatic adenoma, cirrhosis, or duc-
topenic syndrome (such as primary biliary cirrhosis). The
demonstration of map-like immunostaining pattern of gluta-
mine synthetase overexpression is very helpful for histologi-
cal diagnosis. A rare variant of FNH, the telangiectatic type,
which does not have the central fibrous scar and contains
dilated blood-filled vascular spaces, is now regarded as the
inflammatory subtype of hepatic adenoma [14, 15].

Case 16.3

A 38-year-old man was found to have a liver tumor by
abdominal US during a medical examination. His liver func-
tion test revealed TBIL 1.1 mg/dL, ALT 27 IU/L, AST
22 TU/L, ALP 227 TU/L, CEA 1.4 ng/mL, and negative AFP.
Both HBsAg and anti-HCV were negative. CT without con-
trast medium showed low-density area in S3, and CT in the
arterial phase showed enhanced tumor in S3 with a densely
stained center (Fig. 16.7). MRI T2-weighted image showed
high-intensity area in S3 (Fig. 16.8). Angiography revealed
tumor stain with radiating artery in the center in arterial
phase, and it remained in the late venous phase (Fig. 16.9).
Resected liver tumor showed well-demarcated, unencapsu-
lated lesion with nodular appearance (simulating cirrhosis),
pale color, and central fibrous scar. Microscopy revealed
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central scar formation with abnormal thick-walled muscular
vessels and radiating fibrous septa; there were proliferating
bile ductules, infiltration of inflammatory cells, and dilated
vessels between septal fibrosis and nodule formation
(Fig. 16.10). Hepatocytes were arranged in liver plates of
normal or slightly increased thickness. No cirrhotic change
was seen in non-nodular area.

16.3 Hepatocellular Adenoma

Hepatocellular adenoma (HCA) is a rare tumor seen almost
exclusively in young women during their reproductive years
and rarely in men or children. It can be single or multifocal;

Fig. 16.8 Focal nodular hyperplasia. T2-weighted image on MRI
shows high-intensity area in S3

the latter condition is known as multiple hepatocellular ade-
nomatosis. The general clinical presentation is an abdominal
mass, but some patients also complain of abdominal pain,
discomfort, or nausea, and a significant number present with
hemoperitoneum. Serum alkaline phosphatase may be ele-
vated, but serum alpha-fetoprotein levels are generally nor-
mal or minimally elevated. On radiography, the lesions show
increased vascular pattern.

HCA is strongly associated with oral contraceptive use
and androgen steroid therapy, and occurs in a liver that is
histologically normal or nearly normal. It can also occur
spontaneously or be associated with underlying metabolic
diseases, including type I glycogen storage disease, galacto-
semia, tyrosinemia, and familial diabetes mellitus. There is a
significant risk of serious complications, such as hemorrhage
and rupture. HCC is rarely found to arise from HCA, and this
risk is higher in males and with large adenomas. Surgical
resection is recommended if there is no tumor regression
after the cessation of oral contraceptive use.

It has been observed recently that HCAs are heteroge-
neous with regard to their phenotypes and genotypes [16],
based on which a new pathomolecular classification was pro-
posed [17]. At least four subtypes are described:

1. HNF1-alpha-mutated adenomas, which account for 40%
of adenomas, are characterized by prominent steatosis
and negative expression of liver fatty acid binding protein
(L-FABP).

2. Beta-catenin-mutated adenomas, which are preferentially
encountered in male patients, are morphologically char-
acterized by the presence of cellular atypia, association

Fig. 16.9 Focal nodular hyperplasia. (a) Angiography shows stain with radiating vessels in tumor (arrow). (b) Tumor stain is retained in the late
stage of venous phase
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Fig. 16.10 Focal nodular hyperplasia. (a) Masson trichrome stain
shows central stellate fibrous scar extending to the periphery and sepa-
rating nodules. Arterial vessel (arrow) is seen in center of scar. (b)

with a higher risk of malignant transformation, and
nuclear expression of f-catenin and overexpression of
glutamine synthetase.

3. Inflammatory adenomas, which are related to mutations
in the IL6ST gene, frequently display telangiectasia and
inflammatory infiltrates and characteristically show posi-
tive immunostaining with markers of the acute-phase
inflammatory proteins such as serum amyloid A (SAA)
and C-reactive protein (CRP).

4. Unclassifiable adenomas without any specific clinical,
morphological, or genetic characteristics.

Diagnostic problems arise most often in the differentia-
tion of HCA from FNH or well-differentiated HCC, espe-
ciallywhenhybridfeaturesarepresent. Immunohistochemistry
is now able to distinguish HA from either of these two
lesions.

Case 16.4

A 36-year-old lady was found to have liver tumor by US dur-
ing investigation for dysphagia. She was on oral contracep-
tives for several years and was also an HBsAg carrier. Her
AFP level was not elevated, and liver function was normal.
CT with contrast medium showed an isodense poorly enhanc-
ing 2.5-cm mass in the right lobe of the liver. Angiography
revealed a hypervascular mass with lipiodol uptake and was
demonstrated on subsequent CT. With a preoperative diagno-
sis of HCC, the tumor was resected, and a benign diagnosis
was established from frozen section. The specimen showed a
subcapsular, ill-defined, and yellowish-brown nodule. It
comprised a relatively uniform population of larger and paler
hepatocytes arranged in plates one to three cells thick, with-
out free-floating trabecular formation; no capsule was seen
between the nodule and non-nodular tissue. Reticulin

Infiltration of lymphocytes, proliferating bile ductules, and dilated ves-
sels between radiating fibrosis and nodule formation are seen

framework of the cell plates was either intact or only focally
decreased. Thick-walled arterial vessels occurred in clusters,
and thin-walled venous vessels were scattered throughout
(Fig. 16.11). No portal tracts were detected.

16.4 Bile Duct Adenoma

Usually an incidental finding at surgery or autopsy, bile duct
adenoma (BDA) presents as a solitary subcapsular nodule in
90% of patients. Its main clinical significance resides in its
possible confusion with adenocarcinoma at laparoscopy or
laparotomy.

BDA consists of a small (<1 cm) disordered collection of
ductules in connective tissue stroma showing varying degrees
of chronic inflammation and collagenization, with occa-
sional portal tracts enclosed in the nodule. Mucinous meta-
plasia, alpha-1 antitrypsin droplets, and neuroendocrine
differentiation may be seen in the tubular lining cells.

The origin and pathogenesis of BDA are controversial. In
early literature, it was regarded as a true neoplasm [18], but
this view has been rejected. Researchers have proposed that
itis alocalized ductular proliferation following a focal injury
or a form of peribiliary gland hamartoma [19, 20].

Case 16.5

A 43-year-old man was on follow-up for hepatitis B cirrhosis
when he was found to have a 2.5-cm HCC during cancer
screening. During surgery, another small 8-mm subcapsular
nodule was detected and submitted for frozen section.
Microscopy revealed tubular or curvilinear ductules lined by
cuboidal epithelium, embedded in a fibrous stroma with
patchy inflammatory infiltrate and some residual portal tracts
(Fig. 16.12).
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Fig.16.11 Hepatic adenoma. (a) Resected tumor shows a subcapsular, ~ cell plates that are one to three cells thick, and no capsular formation is
ill-defined, and yellowish brown nodule. (b) Tumor comprises rela-  seen in boundary between nodule and normal liver tissue. (¢) Thick-
tively uniform population of larger and paler hepatocytes arranged in ~ walled arterial vessels occur in clusters

Fig. 16.12 Bile duct adenoma. (a) Resected specimen shows a subcapsular 8-mm whitish nodule against background of yellowish brown cir-
rhosis. (b) Nodule comprises many small ductules in fibrous stroma with patchy inflammatory infiltrate and trapped residual portal tracts
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16.5 Biliary Adenofibroma

Biliary adenofibroma appears to be an extremely rare type
of benign bile duct tumors. Only a few cases have been
reported in the literature [21-23]. It is characterized by
microcystic and tubuloacinar glandular structures lined by
biliary epithelium and supported by fibroblastic stromal
scaffolding.

There is evidence that this tumor might originate from
preexisting biliary microhamartoma (von Meyenburg com-
plex) based on similar morphological architecture and epi-
thelial expression of D10, but not 1F6 [23]. Due to its size,
proliferative activity, and p53 positivity, it is a potentially
premalignant lesion [24]. Indeed, cases of malignant trans-
formation are coming up [25, 26]. Another possibly neoplas-
tic form of BDA, “atypical clear cell bile duct adenoma,” has
also been described [27].

Case 16.6

A 74-year-old woman presented with right upper abdominal
pain, and US revealed gallstones and round liver mass with
homogeneous echogenicity and lobulated border. CT showed

hypodense lesion with heterogeneous contrast enhancement
due to vessels in portions of the tumor. Laparotomy revealed
a 7-cm tumor protruding from the inferior surface of the
right lobe. Resected tumor showed honeycomb cut surface
with thin fibrous septa delineating small cysts.
Microscopically, it comprised acinar, microcystic, and tubu-
loglandular elements separated in most areas by thin fibrous
bands. The lining epithelium consisted of a single layer of
non-mucin-secreting flat to cuboidal to columnar cells, with
occasional mitoses (Fig. 16.13).

16.6 Mucinous Cystic Neoplasm

Mucinous cystic tumor (MCN), previously referred to as bili-
ary cystadenoma, is a solitary and multilocular cystic tumor
that arises principally within the liver but may occur in the
extrahepatic biliary tree including the gallbladder [28-30]. It
has striking similarities to mucinous cystic neoplasm of the
pancreas. Both are tumors predominantly found in middle-
aged women in >90% of cases. The most common presenting
symptoms are upper abdominal mass, discomfort, and pain.

Fig. 16.13 Biliary adenofibroma. (a) Tumor is circumscribed with microcystic cut surface. (b) Tumor comprises tubules, acini, and microcysts in
fibrotic stroma. (¢) Lining epithelium has a single layer of cuboidal to columnar biliary-type cells, with occasional mitoses
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A slow-growing tumor, MCN frequently reaches a
large size and has a tendency to become malignant, usu-
ally over a period of many years. Foci of epithelial atypia
indicate “borderline” or potentially malignant change.
Recurrence is the rule following incomplete excision.
Complete surgical removal is mandatory and usually
curative.

The origin of MCN remains speculative. Embryonic
foregut rests have been suggested as sources of the neo-
plasms [31]. Considering the site of occurrence, histologi-
cal morphology, and frequent appearance of endocrine
cells, it is likely that MCN originates from peribiliary
glands with mucin secretion and cyst formation [32].
However, the female-specific mesenchymal stroma
remains enigmatic.

Other pancreatic type tumors are occasionally found in
the liver. Serous cystadenoma (microcystic adenoma) and
papillary cystic tumor (solid pseudopapillary tumor) have
been described [30, 33], and their occurrence has been attrib-
uted to pancreatic exocrine acini in peribiliary glands [34].

Case 16.7

A 48-year-old woman with a long history of intermittent
abdominal pain had recently developed symptoms of indi-
gestion and epigastric fullness. Upper endoscopy was
negative for ulcer disease. CT and US of the abdomen
revealed a 19-cm cyst in the left lobe of the liver com-
pressing the hilum, gallbladder, and stomach. The resected
specimen was a multilocular cyst. The locules were lined
by a single layer of mucin-secreting columnar to cuboidal
biliary type epithelium; the supporting stroma was com-
pact and cellular, resembling ovarian stroma, and was
immunoreactive with estrogen and progesterone receptors
and inhibin (Fig. 16.14).

16.7 Intraductal Papillary Neoplasm
Intraductal papillary neoplasm (IPN), previously referred
to as biliary papillomatosis, consists of multicentric papil-
lary adenomas in the biliary tract, similar to intraductal
papillary mucinous neoplasm of the pancreas, although
not as commonly mucin secreting [35]. The gallbladder
and major pancreatic ducts may also be involved. The ade-
nomatous epithelium shows varying degrees of dysplasia
and may mimic biliary epithelium and exhibit gastric or
intestinal metaplasia. Based on morphologic characteris-
tics and mucin expression, four subtypes of IPN are
defined: pancreatobiliary, intestinal, gastric, and onco-
cytic. Patients usually present in middle to old age, with a
male to female ratio of 2 to 1. The condition is character-
ized by recurrent bouts of cholangitis and obstructive jaun-
dice. Occasional cases have been associated with ulcerative
colitis, hepatolithiasis, Caroli’s disease, choledochal cyst,
and polyposis coli [36]. Preoperative diagnosis is difficult,
but possible, by means of endoscopic retrograde cholangi-
opathy (ERCP) and endoscopic biopsy for extrahepatic
cases and percutaneous transhepatic cholangioscopy
(PTC) and fine needle aspiration cytology (FNAC) for
intrahepatic tumors [37, 38].

Although histologically benign, its clinical behavior is
regarded as having a borderline or low-grade malignant
potential [39] due to its tendency to recur, multicentricity,
susceptibility to malignant transformation, and significant
morbidity and mortality arising from complications like
recurrent bouts of cholangitis and obstructive jaundice, as
well as episodes of sepsis and hemobilia. Management is
difficult, and a cure is unlikely without liver transplanta-
tion [40]. Even then, the lesion may recur in the extrahe-
patic ducts.

Fig. 16.14 Mucinous cystic neoplasm (biliary cystadenoma). (a) Multicystic locules are lined by a single layer of mucin-secreting epithelium. (b)
Subepithelial mesenchymal stroma is ovarian-like and expressed estrogen receptor
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Fig. 16.15 Intraductal papillary neoplasm (biliary papillomatosis). (a)
Left hemihepatectomy specimen shows dilated bile ducts filled with
papillary tumors. (b) Long and branching papillae are lined by colum-

Case 16.8

A 70-year-old man was found to have liver lesions by US
during investigation for epigastric pain. He has undergone
biliary surgery 35 years ago. CT revealed markedly dilated
intrahepatic bile ducts in atrophic left lobe. After failure of
ERCP, left duct PTC was performed and revealed irregular
left ducts and a long, irregular, and narrow segment in the
proximal part, suggesting a malignant obstruction. FNAC of
the left lobe diagnosed biliary papillomatosis, and left hemi-
hepatectomy and right hepaticojejunostomy were performed.
The resected specimen revealed papillary tumors filling up
the dilated left intrahepatic bile ducts. The ducts contained
papillary growth of columnar epithelial cells overlying fibro-
vascular stalks; the epithelial layer was adenomatous with
moderate degree of dysplasia, and apical mucin secretion
was present (Fig. 16.15).

16.8 Angiomyolipoma and Lipomatous
Tumors

A benign mesenchymal tumor, angiomyolipoma (AML) is
rare in the liver [41-43]. It contains the same three compo-
nents as the more commonly encountered renal AML,

nar cells and supported by delicate fibrovascular stroma. (¢) The lining
epithelium is mucin secreting and dysplastic

namely, blood vessels, smooth muscle, and fat. This tumor
occurs principally in adults, with a preponderance in females.
Only about two-thirds of patients are symptomatic, most
commonly with epigastric pain. Rupture with hemoperito-
neum rarely occurs in large subcapsular tumors. An associa-
tion with tuberous sclerosis is recognized in 5—10% of cases;
these patients have coexisting renal AML and often have
multiple liver tumors. Different ratios of the three compo-
nents give this tumor its characteristic radiological features.

Case 16.9

Routine US in a 67-year-old man showed high-echoic area of
36 mm by 28 mm in S3 (Fig. 16.16). The liver function test
was within normal limits, and HBsAg and anti-HCV were
negative. Abdominal angiography showed tumor staining in
early stage of the arterial phase, and it persisted in late phase
(Fig. 16.17). Liver biopsy showed adipose cells admixed
with epithelioid and spindle muscle cells and vascular com-
ponents; fat droplets were also seen in the spindle cells
(Fig. 16.18).

An important breakthrough in the understanding of this
tumor comes from the documentation of HMB-45 and other
melanoma-specific antibodies as reliable markers of AML
(Fig. 16.19). Furthermore, recent molecular studies have
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Fig.16.16 Angiomyolipoma.
US shows high-echoic area
mixed with a small, low-
echoic area in S3

Fig. 16.17 Angiomyolipoma. (a) Angiography shows tumor stain (arrow) in early arterial phase. (b) Tumor stain is retained in late stage of
arteriography

shown tumor clonality and loss of heterozygosity of tumor
suppressor complex genes, indicating a neoplastic process.
Once regarded as a hamartomatous lesion, AML is now
regarded as a neoplasm belonging to the family of perivascu-
lar epithelioid cell tumors (PECOMA) and capable of dual
myomatous and lipomatous differentiation and melanogen-
esis [44]. In most instances, it is a benign tumor, but rare
sarcomatous transformation is well documented in renal and
liver tumors [45].

AML contains varying proportions of smooth muscle,
fat, and blood vessels. Extramedullary hemopoiesis is also
frequently present in hepatic tumors, unlike their renal
counterpart. According to the line of differentiation and
predominance of tissue components, the tumors can be
arbitrarily categorized into conventional mixed, lipomatous
(>70% fat), myomatous (<10% fat), and angiomatous types
[43]. Myomatous AMLs frequently exhibit unusual growth
patterns: trabecular, pelioid, and inflammatory (Fig. 16.20).
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Fig. 16.18 Angiomyolipoma. (a) Adipose cells are admixed with epithelioid muscle cells and vascular components (V). (b) Besides adipose cells,

fat droplets in spindle-shaped smooth muscle cells are visible

Fig. 16.19 Angiomyolipoma. Epithelioid cells express intense granu-
lar cytoplasmic staining of HMB-45, while hepatocytes are negative

The epithelioid cells may be clear (sugar cell with spider-
web  appearance),  oncocytic, or  pleomorphic.
Immunohistochemically, the myoid cells are consistently
positive for HMB-45 and other melanogenesis markers;
S-100 protein, actin, desmin, and vimentin expression is
variable.

Unusual morphologic patterns and cellular features may
lead to an erroneous diagnosis, especially of malignancy.
Some of the lipomatous tumors reported under the various
appellations of lipoma, hibernoma, myelolipoma, and even
liposarcoma are all basically AMLs with varying proportions
and/or unusual morphology of the different components.
Lipomatous AML must be differentiated from focal fatty
change, pseudolipoma, true lipoma, and liposarcoma.
Myomatous tumors with epithelioid cells are mistaken most
frequently for HCC (conventional, clear cell, fibrolamellar
types), metastatic renal cell carcinoma, and epithelioid leio-
myosarcoma. In AMLs with spindle cells and pleomorphic

features, the most common misdiagnosis is some form of
sarcoma. The radiological appearance of angiomatous
tumors simulates vascular malformation. The diagnosis can
be confirmed by a simple panel of immunomarkers, and con-
servative treatment can be adopted for small tumors after
biopsy or FNAC.

16.9 Inflammatory Pseudotumor

Inflammatory pseudotumor (IPT) has been described as
plasma cell granuloma, pseudolymphoma, fibroxanthoma,
and histiocytoma, which reflects the variability of its appear-
ance. Its occurrence in the lung is well known, and IPT is
described in almost every other organ and body site. For liver
lesions [46—48], there is a 3—1 male preponderance, and most
cases occur in children, adolescents, and young adults.
However, the age range varies from 10 months to 83 years.
Most patients present with recurrent fever, weight loss, and
abdominal pain; jaundice develops in a small number of
cases. Laboratory investigations reveal neutrophil leukocyto-
sis, a raised erythrocyte sedimentation rate, polyclonal
hyperglobulinemia, and, less commonly, anemia, thrombo-
cytopenia, and eosinophilia.

The lesion is solitary in 75% of cases and multiple in
remaining cases; in 10% of cases, portal hepatis is involved.
The diameter varies from 1 to 25 cm. The cellular composi-
tion of IPT varies, perhaps with the age of the lesion. Plump
spindle cells with immunohistochemical and ultrastructural
findings of myofibroblasts, admixed with polyclonal plasma
cells, are consistent features. Lymphocytes, foamy macro-
phages, neutrophils, and eosinophils are variably present.
The stroma is often very vascular and may exhibit a stori-
form pattern or show sclerosis. Giant-cell granulomas and
endophlebitis are rarely observed.
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Fig. 16.20 Angiomyolipoma. (a) Lipomatous type AML shows dif-
fuse sheets of adipocytes, with myoid cells webbed between fat cells.
(b) Pure myomatous AML shows epithelioid cells arranged in trabecu-
lae separated by sinusoids. (¢) Myomatous AML shows formation of

The etiology of IPT is unknown, although the myofibro-
blastic nature of spindle cells is well established. Very likely,
it is a heterogeneous lesion, and various infectious or inflam-
matory causes have been proposed.

Complete recovery after surgery is the norm, except when
major bile ducts are involved, in which case there may be
persisting problems with obstructive jaundice, portal hyper-
tension, or malabsorption. Spontaneous resolution, with or
without treatment (steroids, antibiotics), is seen in 10% of
cases.

Case 16.10

A 58-year-old man showed low-echoic space-occupying
lesions mixed with isoechoic area in S5 (Fig. 16.21). CT
with contrast medium showed low-density area; no staining
was visible in late phase, and ambiguous low-density area
remained (Fig. 16.22). T1-intensified image on MRI showed
tumor with low intensity, and T2-intensified image revealed
high intensity in tumor (Fig. 16.23). Angiography did not

peliotic spaces that are not endothelium-lined. (d) AML with an inflam-
matory pseudotumor-like area, dense lymphoplasmacytic infiltrate,
stromal sclerosis, and entrapped short spindle myoid cells

Fig. 16.21 Inflammatory pseudotumor. US shows low-echoic lesion
(arrow) in S5; the edge is sharply defined
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Fig. 16.22 Inflammatory pseudotumor. (a) CT with contrast medium shows sharp, low-density area. (b) CT without contrast medium shows

ambiguous low-density area

Fig. 16.23 Inflammatory pseudotumor. (a) T1-intensified image on MRI shows low-intensity area (arrow) in S5. (b) T2-intensified image on MRI

shows high intensity in tumor (arrow)

reveal tumor staining in arterial stage; this was detected in
venous phase (Fig. 16.24). Surgical resection of tumor
revealed necrotic area surrounded by fibrous bands with a
cluster of inflammatory cells; fibrous area showed small ves-
sels, spindle fibroblasts, infiltrating macrophages, lympho-
cytes, and plasma cells (Fig. 16.25).

Lately, IgG4-related disease is found to form an important
cause of IPT and responds to steroid therapy [49]. The lym-
phoplasmacytic type features perihilar fibroblastic mass with
marked lymphoplasmacytic infiltration, prominent eosino-
phils, numerous IgG4-positive plasma cells, dense fibrosis of
hilar and extrahepatic bile ducts (sclerosing cholangitis), and
obliterative phlebitis (Fig. 16.26a). Fibrohistiocytic type is
characterized by peripheral location, xanthogranulomatous
inflammation, neutrophilic infiltration, and obliterated ves-
sels (Fig. 16.26b) [50].

Clinical presentation and gross appearance of hepatic IPT
may mimic malignant tumors, and these lesions may be mis-
taken for sarcoma if attention is not paid to the lack of nuclear
atypia exhibited by the spindle cells. More commonly, other
neoplasms with an inflammatory cell infiltrate are misdiag-
nosed as IPT. Examples include follicular dendritic tumor
harboring Epstein-Barr virus [51], inflammatory myofibro-
blastic tumor or low-grade inflammatory fibrosarcoma [52],
and inflammatory type of AML [41].

16.10 Gauzeoma

A retained foreign body is an uncommon, but not unknown,
occurrence after surgical operation. Most patients are symptom-
atic, and the foreign body is detected by CT and US [53, 54].
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Fig. 16.24 Inflammatory pseudotumor. (a) Tumor cannot be detected in arterial phase of angiography. (b) Tumor stain (arrow) is seen in late
phase of arteriography

Fig. 16.25 Inflammatory pseudotumor. (a) Necrotic tissue is sur-  phages, lymphocytes, and plasma cells mixed with small vessels are
rounded by fibrous tissue with clusters of inflammatory cells. Small ~ observed in inflammatory area
vessels are seen in the outer fibrotic layer. (b) Infiltration of macro-

Fig. 16.26 Inflammatory pseudotumor. (a) Lymphoplasmacytic type  phlebitis (arrow). (b) Fibrohistiocytic type is characterized by periph-
features perihilar fibroblastic mass with marked lymphoplasmacytic  eral location, xanthogranulomatous inflammation, neutrophilic infiltra-
infiltration, dense fibrosis of hilar bile ducts (asterisk), and obliterative  tion, and obliterated vessels (arrow)
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Case 16.11

A patient presented with right hypochondralgia 7 years
after cholecystectomy. US showed low-echoic lesion with
high-echoic rim (Fig. 16.27). CT without contrast medium
showed low-density area with high-density rim, and CT
with contrast medium revealed high-density area on the
rim and low-density area in the center (Fig. 16.28). The
cut surface of the tumor revealed sponge-like formation
with hemangiomatous structure, purple string-like mate-
rial, and small vessels surrounded by fibrous bands. The

Fig. 16.27 Gauzeoma. US shows space-occupying lesions with high-
echoic rim in S5

W. M. S. Tsui et al.

string-like material was found to be a retained gauze
(Fig. 16.29).

16.11 Fibrosing Necrotic Nodule

Fibrosing or solitary necrotic nodule of the liver is an uncom-
mon solid lesion. It comprises a central necrotic core
enclosed by a hyalinized fibrotic capsule, which contains
elastic fibers [55]. These are incidental findings at operation
or autopsy.

The lesions are mainly solitary, subcapsular, small, well-
demarcated, and round to oval. It has a firm, whitish rim and
a core of yellowish white, cheese-like to solid material.

The entity is believed to be a burnt-out phase of a type of
benign lesions, and not a lesion having a specific etiology. A
small number of cases are claimed to be sclerosed hemangi-
oma [56, 57], but a necrotic center would be unusual. A para-
sitic origin is documented in those nodules with shadows of
degenerated cells, and partially preserved liver reticulin pat-
tern is noted in the necrotic center [58].

Case 16.12

A 70-year-old man presented with acute pulmonary edema
and a long history of hypertension. Subsequently, he devel-
oped left hemiplegia and died. At necropsy, apart from acute
myocardial infarction and acute cerebral infarct, a single
subcapsular nodule was found on the anterior surface of the
left lobe of the liver; the wall of the nodule consisted of dense
hyalinized fibrous tissue with elastic fibers and partially
obliterated vessels on the outer portion and necrotic material
toward the center (Fig. 16.30). There was no granulomatous
inflammation or eosinophilic infiltrate.

Fig. 16.28 Gauzeoma. (a) CT without contrast medium shows low-density area with high-density rim. (b) CT with contrast medium reveals low-

density area, and rim is enhanced in scattered fashion
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Fig.16.29 Gauzeoma. (a) Tumor is encapsulated with sponge-like interior. (b) Outer surface of tumor comprises fibrous bands mixed with purple
strings and small vessels. The inner part is mixed with small vessels, extravasated blood cells, and fibrous strands with purple strings

Fig. 16.30 Fibrosing necrotic nodule. (a) Postmortem liver shows
well-circumscribed, subcapsular nodule with amorphous, yellowish
center. (b) Elastic van Gieson stain shows densely fibrotic wall of nod-

16.12 Parasitic Granuloma

Various kinds of parasites can cause larva migrans syn-
drome (LMS) [59, 60], and Toxocara and Ascaris are the
most popular culprits [61, 62]. LMS due to Toxocara
canis or Toxocara cati is considered to be common in
children of Europe and North America [63] but is reported
to be more in number among adults of Japan [62]. After
ingesting embryonated egg-contaminated vegetables and
eating raw/undercooked paratenic host meat, such as
chicken, pig, and beef, humans acquire the infection
through intestinal mucosa. Larvae migrate to various tis-
sues and organs through blood or lymph vessels, eliciting
immune responses with eosinophilic inflammation.
Typical target organs are the liver and lungs, and eyes,
brain, and spinal cord may also be affected [63, 64].
Patients with LMS are sometimes asymptomatic or pres-

ule with elastic fibers, partially obliterated vessels on the outer aspect,
and necrotic material toward the center

ent with fever, abdominal pain, probably due to hepato-
splenomegaly, as well as coughing and asthma caused by
parasitic pneumonia or bronchitis. Neural or ocular signs
are sometimes detected. Hepatic lesions can be detected
with various imaging techniques; US shows low echo of
space-occupying lesions (about 1 cm in diameter) in the
liver [65, 66]; CT reveals low-density area, of which the
edge is enhanced by contrast medium; and MRI intensi-
fied by T1 presents iso- or low intensity and high intensity
by T2. Histopathological examination reveals tumor
lesion or granulomas which mainly involve portal tracts.
There is a central necrotic area or scar surrounded by
eosinophils, lymphocytes, histiocytes, and plasma cells
[67, 68]. The most commonly used diagnostic methods
are serological techniques such as the enzyme-linked
immunosorbent assay (ELISA) or Western blot [69, 70].
Albendazole, mebendazole, or ivermectin is administered
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Fig. 16.31 Parasitic granuloma. (a and b) Many low-echoic areas (about 1 cm in diameter) are seen near liver surface. (¢) CTA shows high density
area in tumors. (d) CTAP shows low-density area in tumors

for treatment of ascariasis and toxocariasis, and pipera-
zine can be used for intestinal obstruction due to their
infection [71].

Case 16.13

A 34-year-old female was referred for investigation of anti-
HCV-positive serum, and her laboratory test showed TBIL
0.4 mg/dL, AST 22 IU/L, ALP 180 IU/L, WBC 11,500/pL,
eosinophilic leukocyte 28%, IgE 8200 IU/mL, and CA19-9
44 U/mL. Abdominal US showed multiple low-echoic areas
(about 1 cm) near the liver surface (Fig. 16.31). CTA showed
high density in tumor-like lesions detected by US, and CTAP
showed low-density area. Surgical liver specimen revealed

multiple white lesions transparently seen from the surface.
Microscopic examination showed nodular formation with
central scar surrounded by proliferative bile ducts and infil-
tration of inflammatory cells and granulomatous formation
in portal tracts with many inflammatory cells and prolifera-
tive bile ducts (Fig. 16.32). There were infiltration of eosino-
philic and neutrophilic leukocytes along with lymphocytes
and histiocytes and proliferative bile ducts accompanied by
small arterial vessels. ELISA assay confirmed positive reac-
tion for Ascaris suis.

Acknowledgment Prof. Alex Y. Chang was a coauthor of the first edi-
tion of this chapter.
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Fig. 16.32 Parasitic granuloma. (a) White-colored nodules are appar-
ent from surface of resected liver. (b) Nodular lesion shows central scar
surrounded by proliferated bile ductules and inflammatory infiltrate. (c)
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