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Vascular tumours of the liver: a particular story
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Abstract: Vascular tumours of the liver represent an underrated chapter of medical and surgical hepatology.
These tumours cover a wide spectrum ranging from the frequent and most benign hepatic haemangioma
(HH), via the rare and intermediately aggressive hepatic epithelioid haemangioendothelioma (HEHE) to
the rare and most malignant hepatic haemangiosarcoma (HHS). In contrast to the treatment algorithms
for hepatocellular and cholangiocellular cancer, the diagnostic and therapeutic approaches to HEHE and
HHS are not well developed. The related uncertainty is explained by their rare occurrence and their protean
clinical, morphological (imaging) and histopathological presentation and behaviour. This article gives an
update about these particular tumours based on the analysis of the recent literature and of the studies on
vascular tumours published by the European Liver Intestine Transplantation Association (ELITA)-European
Liver Transplant Registry (ELTR). It focuses also on the place of liver transplantation (LT) in the respective
therapeutic algorithms. The differential diagnosis between these vascular and other tumour types may be very
difficult. Correct diagnosis is of utmost importance and is based on a high index of clinical suspicion and on
the integration of clinical, radiological, histological [including immunohistochemistry (IHC) and molecular
biology findings]. Surgery, be it partial or total hepatectomy (L'T), should be proposed whenever possible,
because it is the therapeutic mainstay. In HEHE, LT provides excellent results, with long-term disease-
free survivals (DFS) reaching 75%. Good results can be obtained even in case of (frequent) extrahepatic
spread. Based on the extensive ELITA-ELTR study a HEHE-LT prognostic score has been proposed in
order to estimate the risk of recurrence after LT. In contrast, results of surgery and LT are extremely poor
for HHS, for the almost invariably rapid recurrence (within 6 months) and related death within 2 years.
LT remains a contraindication for HHS. Due to the still important recurrence rate after surgical resection
(25% in HEHE and almost 100% in HHS), there is an urgent need to develop pharmacological treatments
targeting angiogenic and non-VEGF angiogenic pathways. To date, some prospective pilot studies and case
reports have shown some short-term stabilisation of the disease in small groups of patents. In order to make
progress, combination of surgery, anti-angiogenic and immunotherapy seems worthwhile. To complete
the panel of vascular liver tumours, infantile haemangioendothelioma, haemangiopericytoma, nodular

regenerative hyperplasia (NRH) and hepatic small vessel neoplasms (HSVN) are also discussed.
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Introduction

Liver tumours arise, in decreasing order of frequency,
from epithelial (hepatocytes, cholangiocytes) and
mesenchymal (endothelial) cells. Unlike hepatocellular
and cholangiocellular cancers, diagnostic and therapeutic
algorithms of vascular tissue neoplasms are far from being
standardized (1,2). This uncertainty is explained by the
protean clinical, morphological and histopathological
presentation and also by the limited awareness of the
medical community about this “orphan” disease (defined
as a disease occurring in less than 6/pmp) (3-9). Not
surprisingly, many debates concerning the optimal
management are on-going. This article aims to give,
based on data from recent literature and the European
Liver Registry (ELTR), an up-to-date overview about this
particular group of liver tumours, looking thereby also to
the place of liver transplantation (L'T) in their treatment
(10-13). To complete the panel of vascular liver tumours,
this review also addresses haemangiomatosis, infantile
haemagioendothelioma, nodular regenerative hyperplasia
(NRH) and hepatic small vessel neoplasms (HSVN).

The broken “vascular tumour continuum”

Vascular tumours have been traditionally described as a
continuum going from the most benign tumour in humans,
the hepatic haemangioma (HH), via the intermediate type,
the hepatic epithelioid haemangioendothelioma (HEHE)
to the most aggressive tumour in humans, the hepatic
haemangiosarcoma (HHS). Recently, molecular biology has
revealed that HEHE and HHS result from very different
mutations. However, HHS present HRAS, KRAS, NRAS and
PTPRB mutations, whereas the t(1;3)(p36;q25) translocation
leads to the EHE-specific fusion oncogene WWTR1-
CAMTAL; a small subset (6%) of patients bears the YAP1-
TFE3 fusion oncogene (14,15). Only one (0.6%) of the 149
patients registered in the ELTR presented simultaneously HH,
HEHE and HHS in the hepatectomy specimen.

HH, giant or cavernous haemangioma

Cavernous haemangioma is the most common soft tissue
tumour of the liver. Its incidence ranges from 0.4%
to 20% in autopsy series. Most hepatic haemangioma
(HH) have a diameter less than 4 cm, are solitary (90%),
asymptomatic and are diagnosed in adults during occasional
or hepatological check-ups. If the diameter exceeds 5
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cm, they are called giant haemangioma. Most HH are
asymptomatic; some HH become symptomatic due
to thrombosis, mass syndrome and more rarely severe
thrombocytopenia, eventually leading to disseminated
intravascular coagulopathy [Kasabach-Merritt syndrome
(KMS)] (16). Spontaneous bleeding and rupture are very
rare. Ultrasound and magnetic resonance imaging (MRI,
with vascular reconstruction in case of giant HH) are the
best non-invasive diagnostic studies. It should be kept
in mind that the larger the HH is, the more HH typical
characteristics (such as posterior shadowing and centripetal
filling) are lost. Unclear imaging warrants further
investigation, in order to exclude HHS or other malignant
tumours. The therapeutic attitude is clear. Small HH do
not require treatment and surgery should be restricted to
very symptomatic patients, who present huge abdominal
mass, pain due to intra-tumour thrombosis, continuous
tumour growth responsible for compression of surrounding
organs, or severe post-traumatic bleeding (16,17). Surgery
mostly consists of enucleation. Modern energy devices
such as ultrasonic dissection make this surgery safe(r) by
identifying the plan between tumour and normal liver
tissues. Intermittent clamping of the hepatoduodenal
ligament (Pringle manoeuvre) is useful to avoid major blood
losses. Partial hepatectomy is seldom necessary and LT is
indicated in exceptional circumstances, mainly when facing
KMS, post-traumatic uncontrollable bleeding, or in the
presence of huge invalidating lesions. Medical treatment,
using steroids and beta-blockers, has been proposed in case
of infantile haemangioma symptomatic tumours (18-20).

Haemangiomatosis

Liver haemangiomatosis is a rare and atypical presentation
of haemangiomas, largely more frequent in women than
in men. The liver parenchyma is diffusely replaced by ill-
defined, multiple haemangiomatous lesions, with a diameter
ranging from a few millimetres to several centimetres.
Unlike haemangioma, this disease is rarely asymptomatic.
The differential diagnosis with HEHE and HHS should be
considered. LT has been exceptionally reported for hepatic
haemangiomatosis leading to painful hepatomegaly, liver
failure, heart failure or portal hypertension because of
hyperdynamic flow (10,12,21,22).

The epithelioid haemangioendothelioma (EHE) is a
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rare vascular tumour with an epithelioid and histiocytoid
appearance, originating from vascular endothelial or pre-
endothelial cells and representing less than 1% of all
vascular tumours. HEHE is a rare (<1/pmp), low-grade
malignancy featuring an intermediate behaviour between
HH and HHS (3,23,24). This tumour was first recognized
in 1975 by Dail and Liebow as a lung lesion; later, in soft
tissues, head and neck region, pleura, bones and in many
other organs. Ishak described in 1984 this tumour in the
liver of 32 patients (23). Makhlouf extended these series to
137 cases (25). The Hemangioendothelioma, Epithelioid
hemangioendothelioma And Related vascular Disorders
(HEARD) Support Group observed that the most common
HEHE presentations are liver alone (21%), liver and lung
(18%), lung alone (12%) and bone alone (14%) (26). The
pulmonary and hepatic EHE forms seem to carry similar
characteristics in relation to presentation and behaviour (24).
HEHE is more frequent in middle-aged women (female/
male: 4/1). The tumour is exceptional in children (27). No
definitive etiological factor has been identified. Recently,
it has been suggested that there is a causal relationship
between chronic Bartonella infection and the development
of HEHE trough the induction of vasoproliferation (28).

The clinical manifestation is highly variable and non-
specific, ranging from the absence of symptoms to hepatic
failure (nonetheless rare). In the ELTR database, including
149 patients, the most frequent symptoms were upper
abdominal discomfort or pain (60%), weight loss (20%),
impaired general condition, due to weakness and fatigue
(20%), and dyspnoea (5%). One fourth of patients were
asymptomatic. Hepatosplenomegaly (30%) was the most
frequent clinical sign. Jaundice, portal hypertension and
Budd-Chiari syndrome, caused by tumour compression or
venous infiltration, were reported in 5% of patients. One
third of patients presented cholestasis and cytolytic activity.
Serum tumour markers are always normal, in the absence
of an underlying liver disease. KMS has been reported
exceptionally.

At MRI, two different but typical patterns are identified
in accordance with tumour progression. The early phase
is characterized by the presence of peripheral, nodular,
usually bilobar and subcapsular lesions (“peripheral
pattern”), the later phase shows multiple confluent
lesions (“diffuse pattern”) and eventual invasion of the
greater vessels and modification of the non-tumorous
liver. The most frequent features of the HEHE lesions
are a ring-like arterial enhancement, a core pattern, a
hyperintense rim on T1-weighted imaging and a capsular
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retraction (29). Focal calcifications can be present as a
consequence of central tumour necrosis. Sometimes,
angiography is made in the context of a difficult differential
diagnosis and reveals only moderate vascularisation with
displacement of the intrahepatic vascular tree by the tumour
masses, indicating that liver biopsy is not contraindicated.
A complete assessment, including thoracic CT-scan,
scintigraphy and FDG-PET scanning, is mandatory,
especially when LT is planned, in order to exclude
extrahepatic (especially thoracic) localisations (30). Chest
lesions mostly (60%) present as bilateral multiple nodular
opacities or solitary nodules, measuring up to 5 cm, in
10% to 20% of cases. Bone metastases appear as osteolytic
lesions (31).

The diagnosis of HEHE is based on a high index of
suspicion and on the integration of radiological and clinical
findings, such as the occurrence in a young (female) adult
presenting numerous intrahepatic tumours but retaining
a good condition notwithstanding a long-lasting clinical
history (9,10,12). Both histopathology, including both H&E
staining and IHC, and molecular biology are necessary to
confirm the diagnosis. Although it has been shown that
cytology can provide the right diagnosis, histology, on
samples procured during laparoscopic exploration when
appropriate, is preferred because of the frequently difficult
differential diagnosis with HHS, secondary malignancies,
and some other tumours (9,32,33). Macroscopic examination
shows multi-focal, fibrous masses with characteristic central
zoning (due to necrosis), while microscopic examination
shows pleomorphic, medium and large size, epithelioid
cells spreading within sinusoids and small veins but with
preservation of acinar and portal tract landmarks. Notably,
lymph nodes can be negative on H&E staining, but positive
on IHC. Cellular atypia, nuclear fission, presence of spindle
cells, necrotic tumour changes, and Ki-67 index >10-15%
have been shown to be indicators of more aggressive HEHE
(24,32,34,35). Though the disease was reported to be more
aggressive in a European pluricentric, paediatric cohort, this
observation was not confirmed in the UNOS survey (36).
The ultimate diagnosis should be confirmed through IHC,
especially looking at the expression of vascular endothelial
markers, like factor VIII-related antigen, Fli-1 (a protein
expressed by the endothelium), the more specific CD31,
CD34, and ERG (an ETS family transcription factor
expressed on endothelial cells) (14,37). Clinical, radiologic,
histopathological (vascular differentiation), cytological
and IHC (vascular markers expression) findings should be
correlated in order to ensure the correct HEHE diagnosis.
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Four findings are helpful to make the differential
diagnosis with HHS: (I) HHS is more frequent in men; (II)
may be due, in up to 25% of patients, to environmental,
toxic factors such as vinyl chloride, cyclophosphamide,
thorium dioxide (Thorotrast) and arsenic; (IIT) HHS
is more aggressive, as shown by the more frequently
compromised liver function (lower albumin, elevated INR,
anaemia and thrombocytopenia) and (IV) at histological
level, by the loss of the typical hepatic lobular and portal
landmarks (11,13,32,38). It is known that the delay between
toxic exposure and HHS development may be extremely
long (35 to 65 years) (39,40).

The treatment algorithm of HEHE and pulmonary EHE
is difficult not only because of its rarity but also because of
the largely unpredictable behaviour and prognosis. Indeed,
the well documented spontaneous, long-term survivals (up
to 28 years), the usual absence of symptoms (in up to 25%
of cases), the common extra-hepatic disease localisation,
at the time of diagnosis (up to 45%), the lack of solid
predictive clinical or histological criteria, and, finally, the
high incidence (up to 33%) of (sometimes even very late)
recurrence have made difficult the acceptance of LT as
a valid treatment of HEHE (10,12,24,25,36). Before the
publication of the “HEHE-ELITA-EL'TR” series, detailed
data analysis and long-term follow-up after LT performed
for HEHE were lacking (10,12,13). The largest institutional
series from Pittsburgh (16 patients) showed that LT
offered 5-year patient (PS) and disease-free survival (DFS)
rates of 71% and 60% (38). In the Canadian multicentre
experience, including 11 patients, 5-year PS and DFS
reached 82% and 69% (41). In the UNOS study, including
110 patients, 5 years PS reached 64%. Information about
DFS lacked (36). The 2006 review by Mehrabi, including
286 patients, clearly favoured surgery, in form of partial or
total (i.e., L'T) resection, as the treatment of choice (42-44).
Five-year PS rates after partial resection, LT, local or
systemic chemo- and radiotherapy and no treatment
reached 75%, 55%, 30% and 4.5%. This review indicated
that partial resection is only possible in the most favourable
cases (single or few lesions), representing 9% of patients.
The Mayo group obtained 1- and 5-year survivals of
86% and 62% after partial resection in 11 patients (44).
The assessment of non-surgical approaches, such as
radiotherapy, local tumour ablation, trans-arterial (chemo-)
embolization [TA(C)E], hormone treatment, systemic or
locoregional radio-chemotherapy, and anti-angiogenic or
anti-tumour pharmacotherapy is difficult because of the lack
of uniform treatment modalities and of long-term follow-
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up. Radiotherapy is of value in local pain control.

The 2007 and 2017 “ELITA-ELTR HEHE” papers
undoubtedly modified the outlook of patients affected by
HEHE (10,12,13). These studies were the first to show
results based on both an in-depth analysis (216 items per
patient) of a large cohort (149 patients) and on long-term
follow-up (median from moment of LT of 7.6 years and
from moment of diagnosis of 10.5 years). They allowed to
improve the diagnostic and therapeutic approach to HEHE,
and crucially raised the awareness of the hepatological and
transplant community about this disease. Indeed, during
the period 1989-2004, 57 patients were transplanted for
HEHE. Following the first publication, 92 patients were
transplanted during the time span 2008-2015. Moreover,
many patient records, from all over the world, were sent
by e-mail in order to obtain advice. Five- and 10-year
post-transplant PS rates reached 81% and 77%. DFS
rates were 79% and 73%. Pre-LT treatment (28% of
cases), lymph node invasion (27% of cases) and limited
extrahepatic disease (26.8% of cases) did not significantly
influence outcome, whereas micro- and macrovascular
invasion (present in 13% and 48% of patients) did. These
results indicate that long-term DFS can be obtained for
multifocal disease only if an aggressive surgical, even
preventive, approach is undertaken. For multifocal chest
and liver disease, Desie et al. even reported about successful
sequential (lung after liver, with reported 10 and 8 years
post-transplant survival, despite pleural and diaphragmatic
invasion at transplantation) and simultaneous liver-
lung transplantation (with 7 and 1 years post-transplant
survival, without signs of disease progression despite bone
metastases at moment of transplantation) (45). Recurrent
disease in and outside the graft was recorded in one fourth
of patients and, thus, it still remains of concern. If present,
it should be treated aggressively, as prolonged, sometimes
even disease-free, survival can be obtained. The role of Re-
LT, considered in case of isolated intra-hepatic recurrence,
remains till now unclear (32).

The high recurrence rate, along with the high incidence
of extrahepatic disease localisation, should lead to the
development of prognostic scores as well as efficacious
neo- and adjuvant oncologic therapies. Lau ez a/. identified
presence of pulmonary lesions, multi-organ involvement,
disease progression, ascites, age >55 years and male gender
as poor prognostic factors (26). The high number of HEHE
patients included in the second ELITA-ELTR-HEHE
study allowed to build, for the first time, a prognostic score
on the following formula: 5x (pathological MaVi) +3x (WT
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Figure 1 Therapeutic algorithm for hepatic epithelioid haemangioendothelioma.

*, non-standardized neo-adjuvant approach; **,

histological examination combining immunohistochemistry and H&E staining. HEHE, hepatic epithelioid haemangioendothelioma;

CHTH, chemotherapy; EHD, extrahepatic disease; FU, follow-up; IS, immunosuppression; HHS, hepatic haemangiosarcoma; LT, liver

transplantation.

<120 days) + 2x (pathological invasion hilar LN). This
HEHE-LT score well stratified the patients according to
their risk of post-LT recurrence: a low score (score 0-2)
correlated with had an excellent 5-year DFS of 94%, an
intermediate one (score 3-5) with good DFS (77%), and
a “high score” (score 6-10) with worse rates (38.5%).
According to these results, a therapeutic algorithm for the
treatment of HEHE was proposed, as shown in Figure 1 (13).
It is worth noticing that the waiting time of some months
is useful in relation to the differential diagnosis between
HEHE and HHS. Indeed, HHS usually progresses rapidly,
in contrast to HEHE, within some months from diagnosis.
During the recent years, several agents have all applied
to small numbers of patients harbouring EHE, HHS and
other sarcomas. Some of them target angiogenic pathways,
like bevacizumab, oral tyrosine-kinase inhibitors (sorafenib,
sunitinib, pazopanib), and paclitaxel. Some others tackle
non-VEGF angiogenic pathways, like angiopoietin
peptibody, PDGFR and Endoglin inhibitor. Several other

vascular target agents (thalidomide, lenalidomide, interferon

© Translational Gastroenterology and Hepatology. All rights reserved.

and beta-blockers), chemotherapies (cyclophosphamide,
doxorubicin, carboplatin-etoposide) have been tried.
As these tumours contain VEGF and VEGF receptors,
treatments based on anti-VEGF antibodies seem logical.
There are some suggestions that a higher content of these
receptors might improve outcome (46-52). Beta-blockers
have been also used, because vascular tumours contain
high levels of beta-adrenergic receptors (53). Recently,
the French sarcoma group has reported the outcome of
sorafenib in a series of 15 HEHE patients, and the Eastern
Cooperative Oncology Group has released the results of
bevacizumab in a series of 7 HEHE patients. Both studies
were phase II trials including advanced, non-resectable,
metastatic diseases. Both drugs were able to stabilize the
disease up to 10 months in 20% to 40% of patients; partial
response was around 10% up to 6 months (54,55).

Better knowledge about the pathological and biological
behaviour of the tumour, based on the study of mitotic index
and pleomorphism, along with new molecular and genetic
markers, are necessary to improve outcomes, to monitor

tgh.amegroups.com Transl Gastroenterol Hepatol 2018;3:62
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the efficacy of the emerging neo- and adjuvant treatments
and to discriminate the aggressive HEHE subtypes
(42,56,57). Until recently, it has been still questioned,
in case of multiple lesions, if it is about a multicentric
tumour or a primary lesion metastasizing to other tissues.
The identification of the specific HEHE oncogenes has
confirmed the monoclonal nature of all the different lesions
of a multifocal HEHE in a same patient. Thus, multifocality
and extrahepatic spread can be seen as metastatic implants
of the same neoplastic clone rather than synchronous
occurrence of multiple different clones, allowing therefore
an equally effective neo-adjuvant therapy on both hepatic
and extra-hepatic lesions (58). Unfortunately, no reports are
yet available on clonality of simultaneous hepatic and extra-
hepatic lesions. Such genetic diagnosis is urgently needed
in order to manage HEHE patients, especially those with
extrahepatic spread at the time of transplantation.

Hepatic infantile haemangioendothelioma (HIHE)

HIHE is the most common tumour of the liver in the infant
age (<3 years) group, which is usually diagnosed during the
first 6 months of life. HIHE is more frequent in females and
presents with (a)symptomatic hepatosplenomegaly, failure to
thrive, congestive cardiac failure (15%), due to intratumoral
arteriovenous shunting, and cutaneous haemangiomas
(20-40%). It appears as a histological benign tumour,
which may have a poor outcome due to complications such
as heart failure (19,42). Histology identifies two types of
HIHE. The more pleomorphic character of type II seems
to have a better prognosis. The differentiation between
HEHE and HIHE is important because the latter does
not metastasize. Several lesions, present simultaneously
in different organs such as spleen, lungs and bone, are
probably separate lesions. HEHE can be differentiated from
HIHE on the basis of their different, age-related, clinical
and pathological features. The natural history of HIHE is
variable but up to two thirds of symptomatic patients die of
tumour complications. Several reported cases mention the
presence of HHS foci. The treatment modalities include
anti-angiogenic therapies (using or combining high-dose
steroids, interferon, chemo- or radiotherapy), interventional
radiological and surgical interventions (19,59,60). Partial
hepatectomy is indicated if lesions are confined to one
liver lobe; diffuse lesions can only be managed by LT. The
Boston group developed a clear algorithm for the treatment
of these children (19). Diffuse HIHE, resistant to steroid
therapy, requires LT.

© Translational Gastroenterology and Hepatology. All rights reserved.
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HHS

HHS is the most common primary sarcoma in the liver
and accounts for up to 2% of all primary liver tumours.
HHS occurs most in the sixth and seventh decades of life
and more frequently in males (male-to-female ratio: 3/1). It
is rarely seen in children (42,61-63). HHS received much
attention due to the association with many environmental
carcinogens (Thorotrast, vinyl chloride monomer, radium,
pesticides, external radiation, cyclophosphamide, arsenical
compounds, use of androgenic/anabolic steroids and iron)
(9,23,39,40). Most cases are sporadic. The diagnosis can
be very difficult, even using modern imaging and liver
biopsy (6,38,64-66). Macroscopically, HHS presents as ill-
defined spongy haemorrhagic nodule(s) involving the whole
liver. Four types of growth patterns have been described:
multiple nodules, large dominant mass, multiple nodules
and dominant mass and more rarely diffusely infiltrating
macro-nodular tumour (3,21,23). At diagnosis, up to 40%
of patients exhibit extra-hepatic disease mostly in lungs,
spleen, bones and adrenal glands. HHS brings about a
more pronounced sickness state compared to HEHE. Signs
of portal hypertension and liver failure are often present.
Hepatosplenomegaly, thrombocytopenia, pain, jaundice,
ascites, peripheral oedema, acute abdomen, due to the
rather frequent tumour rupture, can all be present (11,61).

Again, the “ELITA-ELTR HHS study”, based on
detailed data analysis of 20 HHS liver recipients, gave
a better insight in the disease and, especially, in the
differential diagnosis with HEHE and the place of LT in
its treatment. All, but one, patients were symptomatic.
Weakness and fatigue, upper abdominal pain and
discomfort, anorexia and nausea were respectively reported
in 75%, 60% and 50% of the patients. Hepatomegaly was
present in 80%), weight loss in 60%, jaundice and ascites in
45% of patients. Portal hypertension and acute liver failure
were frequent (25% and 10% respectively). At the moment
of L'T; 15% of patients exhibited metastases.

The disease was correctly identified only in one third
of cases before surgery, indicating the level of difficulty
in establishing the right diagnosis before LT (67). The
pathologic specimen showed diffuse bilobar involvement
in all cases. Outcome after surgery, either partial or total
hepatectomy (LT), is extremely disappointing. All patients
invariably died after a median of six/seven months due to
tumour recurrence. Similar results have been shown in and
outside the transplant setting (61,68-74). Both European
and American experiences confirm that HHS is an absolute
contra-indication to I'T" (11,72).

tgh.amegroups.com Transl Gastroenterol Hepatol 2018;3:62
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The combination of surgery and adjuvant chemotherapy
allows to extend survival, reaching 84 months for resectable
solitary or multinodular but confined tumours. It is
even possible to obtain limited but favourable survivals
in case of multinodular tumours with metastasis using
chemotherapy (70). TAE is an effective treatment of
bleeding after tumour rupture (75). Radiotherapy is not
helpful since HHS is a radio-resistant tumour (73).

Similar to HEHE, the search for effective medical
therapy, based on the expression of different angiogenic
growth factors receptors and other vascular-targeted
agents, is a priority in order to improve the outcome of this
very aggressive disease. Different drug combinations and
immunotherapy using anti-PD1, occasionally combined
with classic chemotherapies, have been used with sporadic
(partial) response (61,76,77).

Haemangiopericytoma (HPC)

HPC is an uncommon vascular tumour comprising less than
2% of soft tissue sarcomas. This tumour arises from the
pericytes of Zimmermann, the small oval cells that surround
the capillaries and is usually seen in adults of both genders,
as a painless mass. Lower extremities, abdominal cavity and
retroperitoneal space are most commonly affected districts,
while liver involvement is rare. They can present as solitary
and multiple lesions. Half of them are malignant: tumour
size (>20 cm), more than four mitosis per 10 high-power
fields, pleomorphic cells, with chromatin pattern, and
presence of central necrosis or intra-tumour haemorrhage
indicate malignant transformation.

These tumours are hypervascular and tumorous cells
are mostly spindle-shaped. Histology and IHC allow to
differentiate from other sarcomas (78-80).

Paraneoplastic syndromes display at presentation or at
the time of development of metastases. Hypoglycaemia,
secondary to the release of the insulin-like growth factors,
appears in the later stage of the disease. Aggressive surgery
is the treatment of choice for the primary and metastatic
lesions. The role of chemo- and radiotherapy is uncertain.
Even after RO resection, two thirds of patients recur. The
detection of these recurrences is difficult because of the
diversity of the tumour size and the lack of specific markers.
PET-scan is very useful for diagnosis and follow-up of these
patients if the initial tumour had tracer uptake.

Four patients were recorded in the ELITA-ELTR study,
two of them with primary and metastatic HPC. Only one
(metastatic) patient had a DFS of 12 years after L'T" but after
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multiple abdominal, thoracic and orthopaedic surgeries (81).

After RO resection, the 5-year DFS is 50%. Long-term
follow-up remains necessary as 10% of tumours recur
after 5 years. Repetitive surgery may be useful in case of
appearance of paraneoplastic syndromes, in particular, of

invalidating hypoglycaemia (80).

NRH of the liver is a rare condition, which can cause
intrahepatic portal hypertension in the absence of
cirrhosis (82). Its prevalence is estimated between 0.7%
and 2.6% in autopsy series (83). NRH is frequently
asymptomatic, while the presence of signs of portal
hypertension qualifies for NRH syndrome (84,85).
Indeed, NRH is the major cause of non-cirrhotic portal
hypertension. These lesions develop as a consequence of
a vasculopathy, with alterations in the hepatic blood flow
consequent to obliterative vasculopathy and/or secondary
damage of the sinusoids. When a critical proportion
of portal venules are affected, portal hypertension
develops. The formation of usually small (<1 c¢cm) non-
fibrotic parenchymal nodules, which are not separated
by fibrotic septa, allows to differentiate NRH from
micronodular cirrhosis. Haemodynamic investigation
shows presinusoidal and, sometimes, sinusoidal portal
hypertension, in association with a patent portal vein.
NRH has been associated with a variety of systemic
disorders. The list includes myelo- and lymphoproliferative
diseases, autoimmune diseases, inflammatory conditions,
immunodeficiency disorders, primary biliary cholangitis,
Budd-Chiari syndrome, collagen-vascular diseases,
and congenital and acquired hepatic macrovascular
abnormalities (Rendu-Osler-Weber, Abernethy diseases
and HEHE) as well as certain medications, such as highly
active anti-retroviral therapy, platinum-based chemotherapy
and thiopurines, azathioprine and thioguanine (4,85,86).
NRH has also been described in liver allografts (87).
Familial transmission, occurring without underlying or
associated systemic disease, has been described. These
cases have poorer clinical course and are often associated
with progressive renal failure (88). To make the diagnosis,
detailed imaging and liver biopsy are necessary (83,89). In
the ELITA-ELTR study, six cases of NRH are reported, of
whom four did well and two died due to heart failure. Five
larger series and some case reports about successful LT
for this condition have been reported in literature (82,86-
88,90). In the Dutch LT series, 7 out of 11 patients (64%)
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had underlying disorders or drug exposure. Five-year PS
was 73%. Three patients presenting hepatopulmonary
syndrome died during follow-up (82). The review of the
literature by Meijer (comprising 34 patients and 11 own
patients) and Manzia (comprising 26 patients) confirm that
NRH is a rare (0.6% of all LT in the Netherlands) but good
indication for LT, yielding 78% 5-year PS rates (82,91).
All patients have been transplanted because of portal
hypertension-related complications. Only one recurrence
has been reported (91).

NRH has been also described as a complication of
chronic immunosuppression using azathioprine, leading
even to re-L’T; as well as in the context of living-donor LT
with small-for-size grafts and in recipients transplanted for
biliary tract disease complicated with severe non-cirrhotic
portal hypertension (88,92).

Hepatic small vessels neoplasm (HSVN)

Recently, HSVN has been described as an infiltrative
neoplasm of the liver. Their infiltrative nature can mimic
HHS but these lesions are considered benign or low-grade
tumours because they lack cellular atypia and increased
proliferation (93). Diagnosis can be made by detailed
histological examination and molecular biology. Apparently,
these lesions share GNAQ and GNA14 mutations, which
are also seen in several other vascular lesions (such as
several types of HHS and Kaposiform HE) (94). Resection
is the proposed treatment. Given the rarity of the condition,
the infiltrative nature and the insufficient follow-up in
literature, the benign versus low-grade nature of this
tumour type is still uncertain at the moment (95).

Conclusions

Vascular tumours are many times a diagnostic and
therapeutic challenge for clinicians, mainly because of
their rarity (except for haemangioma) and their usually
protean clinical, morphological and histopathological
manifestation. The complex differential diagnosis between
the different tumour types can now be refined using
immunohistochemistry and molecular biology. The
extensive review of the actual literature and, even more, the
ELITA-ELTR vascular tumour study has helped not only to
better understand these diseases but also to raise awareness
of the medical and transplant community about these
orphan diseases. Surgery is the mainstay in the therapeutic
algorithm. Partial hepatectomy is possible only in a
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minority of patients due to tumour multifocality and total
hepatectomy requires subsequent LT In case of HEHE,
surgery, preventive or therapeutic, obtains excellent 5-year
DEFS (75%), even in the presence of extrahepatic disease at
the time of transplantation. The HEHE-LT score, based
on macrovascular invasion, lymph node involvement,
and waiting time, is a tool to better estimate the risk of
recurrence after surgery.

The outlook of patients harbouring HHS remains
dismal, although some progress has been done with
aggressive surgery and chemotherapy. However, L'T" remains
contraindicated due to the universal rapid recurrence (mostly
within 6 months) and short-term survival (24 months). The
development of several agents, targeting angiogenic, non-
VEGEF angiogenic pathways, and other vascular targets, are
warranted, along with neo- and adjuvant chemotherapies.
New drugs are expected to improve the outcomes of both
HEHE and HHS and to reduce the incidence of post-L'T
HEHE recurrence, still reaching 25%.

LT is anecdotally indicated in case of giant haemangioma
(to overcome KMS), of haemangiopericytoma (to improve
quality of life) and in case of NRH (to treat severe
complications of non-cirrhotic portal hypertension). A
longer follow-up is necessary for the recently described
small vessel neoplasm, in order to define its possible
malignant nature.
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