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Background: Hepatic angiosarcoma is a rare type of tumour. In adults, the diagnosis remains challenging as the clinical \
manifestations are generally nonspecific and are usually made too late when complications or metastases are already present,
associated with a poor prognosis. Due to the lack of agreement regarding the optimal treatment approach, a comprehensive analysis
of the evidence in the literature on the surgical and survival outcomes in terms of disease-free survival time (DFS) and overall survival
(OS) for patients treated for primary hepatic angiosarcoma is needed.

Study design: A systematic review of articles published in Pubmed, EMBASE, and Scopus, from 2000 to 2023 with the search
terms hepatic angiosarcoma and liver resection or hepatectomy. Pooled individual data concerning the prognosis following various
therapies was analyzed.

Results: A total of 15 articles involving 886 patients were eligible for inclusion. The male population represents 66.2% (n = 586) of
the population, with a median age of 57 years (41-66). The median survival rate was 7 months. The median OS after surgical
resection was 17.18 months (SD 12.6) vs. 3.72 months (SD 4.6) for patients treated without a surgical approach. The median DFS
was 15.2 months (SD 11).

Conclusion: Primary liver angiosarcoma remains a surgical challenge with a poor prognosis even with complete surgical resection
and adjuvant therapy. Surgical management shows increased overall survival in comparison with non-surgical management. Early
diagnosis could change the natural history of the disease. The literature available is scarce, and further studies are required to create

standardized diagnostic and treatment protocols.
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Background

Hepatic angiosarcoma is a high-grade vascular neoplasm that
occurs predominantly in individuals over 60 years of age, with a
male-to-female ratio of 3:1. Although it represents 1-2% of liver
tumours, it is the third most common primary hepatic tumour.
The exact causal agent has not been clarified, but its occurrence
is associated with exposure to environmental toxins such as
arsenic, vinyl chloride, radiation, thorium dioxide (thorotrast),
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HIGHLIGHTS

Hepatic angiosarcoma remains to be a surgical challenge.
Better oncologic outcomes are evidenced in patients treated
with a surgical approach

e We require surgical clinical practice guidelines in order to
standardize the treatment protocols of liver angiosarcoma.

exogenous estrogens, and anabolic steroids. In 75% of the cases,
the exact aetiology remains undetermined!*=!,

The diagnosis of liver angiosarcoma remains challenging as the
clinical manifestations are generally nonspecific, and in most
cases, there are already complications or metastases at the time of
diagnosis. Imaging studies can aid in diagnosis; however, in many
cases, it is not possible to differentiate it from other liver tumours
that also exhibit hypervascularization, such as hemangiomas,
hemangioendothelioma, or carcinomas'™°!. Computed tomo-
graphy is considered the gold standard imaging modality.
Findings can include infiltrative lesions, multiple nodules, or
dominant solitary masses. A definitive diagnosis is made through
histopathological findings obtained from a biopsy. Laparoscopic
or open biopsy is preferred over trans jugular or image-guided
percutaneous biopsy, as the latter may yield nonspecific or
inconclusive results or may be associated with tumour haemor-
rhage within 48 h post-procedure!®”.

Currently, there are no standardized guidelines for the man-
agement of patients with hepatic angiosarcoma. This is due to the
rarity of the condition and its poor prognosis, with a median
survival of 6 months without treatment!®!. Furthermore, in many
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cases, patients present with acute lethal conditions such as liver
failure, massive haemorrhage, or tumour rupture''!, While there
is limited literature on management, a consistent finding is that
complete or radical surgical resection is the most effective treat-
ment for non-metastatic solitary lesions!! ™!,

Zheng and colleagues conducted a meta-analysis of 64 cases
reported between 2002 and 2012 in Asia and Europe, which
demonstrated that the median overall survival (OS) of all patients
was 5 months, whereas those who underwent local resection with
or without chemotherapy (QT) had a survival of ~17 months.
Sixty-six percent of patients who received this management sur-
vived beyond 6 months”!. Ideally, surgical resection should be
performed in all patients with resectable disease; however, this is
only achieved in 20% of patients since most are diagnosed with
multiple nodular tumours spread across both hepatic lobes and
metastatic disease. Some authors even proposed liver transplan-
tation (LT) as a treatment option for patients presenting with liver
failure, bilobar masses, and hepatic rupture. Nonetheless, the
results were dismal, with recurrence diagnosed after 5§ months,
77.2% of the patients dying of tumour recurrence, and a median
OS of 7.2 months!®!. This supports the fact that more than
seeking a radical resection, early detection of angiosarcoma is the
main factor associated with improved survival. Tripke et al.1!!
report an OS of 59 months for patients with early diagnosis and
RO resection.

Literature has reported case reports, series, and pooled ana-
lyses of liver sarcomas, but none of them have focused on
angiosarcoma, as it is the one with the worst prognosis and fewer
therapeutic options available due to its aggressive behaviour. The
present systematic review aimed to study the evidence in the lit-
erature on the surgical and survival outcomes in terms of disease-
free survival time (DFS) and OS for patients treated with liver
resections for primary hepatic angiosarcoma to provide further
useful evidence for decision-making in clinical practice.

Methods

This systematic review was reported according to the Preferred
Reporting Items for Systematic Review and Meta-Analysis
(PRISMA) Statement, Supplemental Digital Content 1, http:/
links.lww.com/MS9/A342, as well this work has been reported in
line with AMSTAR (Assessing the methodological quality of
systematic reviews), Supplemental Digital Content 2, http://links.
lww.com/MS9/A343. Ethical approval and informed consent
were not needed for this paper.

Criteria for considering studies

The study inclusion and exclusion criteria included original, peer-
reviewed retrospective or prospective studies involving humans
that report surgical outcomes (morbidity, 30-day mortality rate)
and survival outcomes (DFS and OS) of patients with liver
resection with primary angiosarcoma, and/or oncologic man-
agement such as chemotherapy, radiotherapy, trans-arterial
chemoembolization, among others. Letters, commentaries, con-
ference abstracts, reviews, and meta-analyses were excluded.
Also, papers without information based on the outcomes or data
that could not be analyzed were excluded.
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Search strategies and study selection

Two independent reviewers performed systematic research of the
literature from January 2000 to April 2023 within Pubmed,
EMBASE, and Scopus databases with the following keywords:
hepatic angiosarcoma and liver resection or hepatectomy. The
details of the search strategies can be found in Appendix,
Supplemental Digital Content 3, http:/links.lww.com/MS9/
A344. After excluding duplicate studies, two independent
reviewers (S.R. and C.R.) screened the titles and abstracts for
potentially eligible studies. Then, full texts were retrieved to
identify the potentially eligible studies that met the inclusion and
exclusion criteria. Any differences in study selection were solved
by consensus among all authors. Additional articles were
retrieved through a manual search of the bibliographies of the
selected articles.

Outcomes

The primary outcomes included the OS and DFS. The secondary
outcomes were morbidity and mortality and the ability to
describe alternative treatment strategies for patients with primary
hepatic angiosarcoma.

Data collection

Two authors independently extracted the data from the included
studies, which included study design, publication year, country,
clinical characteristics, treatment strategy, OS at 1, 3, and 5 years,
DFS, morbidity, and mortality, among others.

Study quality assessment

We used the Newcastle-Ottawa quality assessment scale for
systematic reviews to evaluate the risk of bias and applicability of
the included studies by two different evaluators, and then mat-
ched and compared the results of the quality assessment.

Data analysis

Descriptive statistics of all study parameters were provided
according to the nature of the variable. The distribution of the
variables was assessed according to the Kurtosis/Skewness test.
Continuous variables were summarized by means, or medians,
and standard deviation, or interquartile ranges, according to their
nature and distribution. Categorical data were summarized by
frequency and proportion. Data analysis was performed using
STATA 17.

Results

Study selection

A total of 1965 references were obtained from PUBMED,
EMBASE, and SCOPUS. Duplicates were removed, and 1263
articles were eligible for title and abstract review. Finally, 72
articles were included and evaluated for a full-text analysis. After
applying selection criteria and manually adding two articles, 15
studies were included in the systematic review!%12261, A[| the
included literature has a retrospective cohort design with no
intervention. A flow chart summarizing the research process is
displayed in Figure 1.
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Figure 1. Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) flow chart of the eligible study selection.

Methodological quality appraisal

All the included studies for the final analysis have a retrospective
design. Newcastle-Ottawa quality assessment®* tools were
applied, and all the studies have acceptable quality and a low risk
of bias. Of the studies included, 37.5% were conducted in the
Asian population, 37.5% in the United States of America, and
25% in the European population.

Patient and tumour characteristics

A total of 886 patients were included in our synthesized popu-
lation. From the reported data, the white race corresponds to
most of the population (70%, 7n=621). The median age of the
population analyzed was 57 years (Range 41-66). Men con-
stituted 66.2% (n=586) of the population, and female patients
33.7% (n=300). With the available data, 0.56% of the patients
had a prior infection with the Hepatitis B virus, and 0.11% had
exposure to carcinogens such as polyvinyl chloride (PVC) or
thorotrast. Nevertheless, most of the studies do not report asso-
ciated risk factors. Only 0.9% of the entire population initially
presented with a liver rupture. At the time of diagnosis, 28.32%
(n=251) of the patients presented with metastatic disease, with
bone, lung, spleen, and peritoneum as the primary sites involved.
Patients presented with multiple liver tumours in 10.60%
(n=94), and the mean size of the tumours was 11.18 cm (SD
5.84) (See Supplemental Digital Content 4 Table S1, http:/links.
Iww.com/MS9/A372).

Treatments

Surgical resection plus adjuvant chemotherapy was indicated for
most of the population (41.64%, n=369). Surgical resection
alone was performed in 22.23% (n=197) of the patients; pal-
liative chemotherapy was preferred for 32.73% (12 =290); trans-
arterial chemoembolization (TACE) was used in 1.05% (n=09);
and radiotherapy in 2.37% (n=21) (See Supplemental Digital
Content 4 Table S1, http:/links.lww.com/MS9/A372).

Overall survival and disease-free survival

Of the data analyzed, 86.6% of the studies reported OS at 1 year,
66.66% at 3 years, and 5. With the collected data, the median OS

at 1 year was 30% (range 5.26-100%). At 3 years, the median OS
was 4.05% (Range 0-80%). And at 5 years, the median OS was
0% (0-40%). The median survival time was 7 months (IQR:
2-59 months). Four studies report a disease-free survival time
with a mean time to illness relapse was 15.2 months (SD 11.7).

OS was compared between patients who underwent surgical
management versus patients who did not receive this approach.
The median OS for patients who underwent surgical management
was 17.1 months (SD 12.6) vs. 3.7 months (SD 3.6) for the
patients who did not (See Supplemental Digital Content 4 Table
S$1, htep://links.lww.com/MS9/A372).

Discussion

Hepatic angiosarcoma is an aggressive, rare tumour, accounting
for just 2% of primary hepatic malignancies, but among all of
them, it has the worst prognosis'®. It is composed of undiffer-
entiated spindle or pleomorphic cells within a myxoid matrix that
grow into the lumen of vascular sinusoidal spaces in the liver,
causing liver atrophy. The main factors related to poor prognosis
are advanced disease at the time of diagnosis, spontaneous
hepatic bleeding, rupture, and liver failure!'%'27181 In this study,
we found that approximately 28.32% of the patients presented
with metastasis at the time of presentation, and less than 1%
presented liver rupture. Also, less than 1% of the patients had
prior infection with the Hepatitis B virus and exposure to carci-
nogens such as PVC or thorotrast, in contrast with the previously
reported 25% exposure in a nationwide survey for patients with
this tumour between 1964 and 1974 in the USA!*®-2!1, Therefore,
literature is scarce regarding possible associated carcinogens
related to liver angiosarcoma.

Currently, there is no consensus regarding the most appro-
priate therapy for this aggressive tumour. Options vary from
anatomical, partial, liver resections or liver transplant, other non-
surgical options such as radiotherapy, systemic chemotherapy,
and transcatheter arterial chemoembolization (TACE) are as well
described, however there are no guidelines or standardized
treatments, but survival benefits have been shown in patients
with surgical radical excision with or without adjuvant
chemotherapy?'~%3!, Radiation therapy usually does not work as
this tumour is radioresistant and there is no standardized
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chemotherapy regimen. In most case series and reports, che-
motherapy was used for palliative rather than curative purposes.
Various regimens have been proposed in the literature, such as
doxorubicin as a single agent and weekly paclitaxel, gemcitabine,
and doxorubicin-based schemes, which deserve further studies
and consideration**2°1, Recently, bevacizumab, sorafenib, and
pazopanib have been considered as possible targeted drugs''?!.
Immunotherapy targeting the programmed death 1 (PD-1)
receptor and its ligand (PD-L1) is also being studied for sarcomas,
as are tyrosine kinase inhibitors due to their broad spectrum of
inhibitory action on tumour angiogenesis and growth®%311,

Previously, it was reported that less than 20% of the patients
had resectable disease. In our review, only 10% of the patients
presented with multiple masses, and ~30% were Stage IV, con-
trasting with this fact. Based on this systematic review, surgical
resection of angiosarcoma, whenever it’s feasible, is the best
treatment option available, despite early recurrence rates. The
population analyzed showed a significant difference in survival
for those who underwent surgical resection (Surgery 17.1 vs. Non
surgery 3.7 months), probably reflecting an earlier stage, a less
comorbid population, and the benefit of surgical resection as seen
in other sarcomas. Zheng’s meta-analysis also showed that sur-
vival was extended to up to 84 months when surgery was com-
bined with adjuvant chemotherapy for solitary or confined
hepatic tumours. 23 out of 30 (76.7%) patients survived more
than 6 months when they were able to undergo liver resection
alone or in combination with adjuvant therapy". Despite this,
high tumour recurrence has been reported with a mean DFS of
15.2 months (SD 11.7) even when there was RO resection and no
evidence of metastatic disease.

LT has evolved as a viable treatment choice for liver neoplasms
displaying favourable characteristics, such as hepatocellular
carcinoma, without any signs of metastatic spread?®!. However,
the results of hepatic angiosarcoma have been disastrous. In our
analysis, we included the largest retrospective study, which
included 22 patients reported to the European Liver Transplant
Registry who were transplanted for angiosarcoma. They had a
median survival of 6 months, with recurrence diagnosed within
5 months after LT, and 17 (77%) of the patients died of tumour
recurrence. All patients died before the end of the second post
transplantation year; the other five of early infections. The longest
survival was 23 months. LT was performed in cases of a painful
multinodular tumour (68%), liver failure of unclear aetiology
(23%), one patient with a putative diagnosis of hepatocellular
carcinoma, and one with hemangioendothelioma. Surgical com-
plications occurred in 28% of the patients, and infectious com-
plications occurred in 55% of them. Therefore, they concluded
that the differential diagnosis of vascular liver tumours must be
refined before considering LT, and if it is not clear, a large tissue
biopsy should be obtained with at least a 6-month observance
period on the waiting list to evaluate disease progression. And
second, and most important for our scope, is that hemangio-
sarcoma is an absolute contraindication to LT,

Other options include TACE, which is classically described as
an emergency measure in cases of haemorrhage secondary to
tumour rupture with palliative intention and does not sig-
nificantly affect tumour size or patient survival. Some authors
have proposed it as a therapeutic measure in metastatic and
unresectable angiosarcoma; however, there is insufficient evi-
dence to support that!**!,

Annals of Medicine & Surgery

Among the limitations of our study were the limited literature
available for analysis and the heterogeneity of the population. All
the studies are retrospective, and some of them lack detailed
information about chemotherapy regimens, TACE, liver trans-
plantation, and comorbidities that can impact clinical outcomes
and therapeutic interventions, and those limitations reflect the
requirement of standardized reports in order to understand this
pathology. Our study increases the evidence regarding primary
angiosarcoma of the liver, demonstrating a poor prognosis even
with complete surgical resection associated with adjuvant
therapy.

Conclusion

Primary liver angiosarcoma remains to be a surgical challenge
with a poor prognosis even with complete surgical resection and
adjuvant chemotherapy or radiotherapy. Nevertheless, in a high
proportion of cases, at the time of diagnosis, metastatic disease is
already evident, and there are scarce therapeutic regimen studies.
In general, the outcome for patients who received aggressive
treatment was more favourable compared to those who under-
went conservative treatment, especially surgical resection,
prolonging survival significantly. Often, patients who opt for
conservative treatment find it challenging to pursue other thera-
pies due to the rapid progression of their illness and/or poor
functional state with comorbidities. Then, early diagnosis should
be the essential goal, as further studies are required to create
standardized diagnostic and treatment protocols. Given the
tumour’s aggressiveness and unfavourable prognosis, collabora-
tive endeavours across multiple centres are essential. Creating a
global database of patients with this rare disease should help
identify the best clinical approaches and effective therapeutic
approaches.
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