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ARTICLE INFO ABSTRACT

Keywords: Background: Hepatic small vessel neoplasm (HSVN) is a recently described vascular neoplasm of the liver that can
Neoplasia mimic hepatic angiosarcoma (AS) because of its infiltrative nature but is considered biologically less aggressive.
Hepatic small vessel neoplasia We carried out a systematic review of the literature after previously coming across a case of HSVN [1] to guide
Eii:m our surveillance.

HSVN Methods: We conducted a systematic review for all cases using PubMed, EMBASE, Cochrane Central Register of

Controlled Trials, case report journals and Google Scholar according to the PRISMA guidelines using the terms
“hepatic small vessel neoplasm” or “hepatic small vessel neoplasia” with no language restrictions. The review
was registered with Research Registry (UIN: reviewregistry1127) [2].

Results: We identified 69 articles, of which 6 articles were eligible after screening. A total of 23 cases were
identified. Median age was 58 (range 24-83 years) with a male preponderance (17 M:6F). Mean tumour size was
2.8 cm (range 0.2-15.9 cm). Mean follow-up was 7 months (range 1-24 months) with no reported evidence of
recurrence in both patient groups with no residual disease or with positive margins after resection.

Discussion: HSVN appears to demonstrate a benign clinical course with no reported recurrences or metastatic
disease. Long-term follow-up data will further supplement our understanding of these tumours and guide future

management.

1. Introduction

Hepatic tumours can arise from epithelial or mesenchymal cells, with
vascular tumours comprising the majority of mesenchymal-derived
neoplasms. Vascular tumours form a spectrum that ranges from
benign hemangiomas to aggressive angiosarcomas (AS), with increasing
incidental detection due to widespread use of imaging modalities [3].

Cavernous haemangioma is the most common mesenchymal tumour
of the liver and has a benign course. In comparison AS is aggressive, with
a high recurrence rate and poor survival [4], and the median survival is
only 6 months after surgery [5,6]. Hepatic small vessel neoplasm
(HSVN) is a recently identified vascular neoplasm, first described by Gill
et al., in 2016 [7]. This neoplasm shows features of both AS and
cavernous haemangioma; despite having an infiltrative growth pattern,
there is minimal cytologic atypia and mitotic activity.

Compared to hepatic AS, HSVN is believed to pursue a benign course,
although its long-term malignant potential is unknown. HSVN is a rare

lesion with few reported cases in the literature to guide surveillance and
follow-up.

2. Methods

The review was registered with Research Registry (UIN: revie-
wregistry1127) [2]. A literature search of PubMed, EMBASE, Cochrane
Central Register of Controlled Trials and Google Scholar search engine
was conducted in March 2021 for reported cases of HSVN.

Search term key words included “hepatic small vessel neoplasm”,
“hepatic small vessel neoplasms”, “hepatic small vessel neoplasia” or
“hepatic small vessel neoplasias” under the MESH headings (“Liver
Neoplasms/pathology"[Mesh] OR "Liver Neoplasms/surgery"[Mesh]).
All reported cases were considered, with no language or publication date
restrictions.

Two authors (IG and PM) independently searched and reviewed each
article and their bibliography using standardised data collection, in
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accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) [8] (Fig. 1.) and AMSTAR 2 (Assessing the
methodological quality of systematic reviews) [9] Guidelines. All re-
ports with histologically confirmed HSVN were considered. Reports not
meeting the diagnostic criteria (presence of infiltrative/invasive border,
CD34 positivity, low Ki-67 index, and absence of strong/positive c-myc
and p53 on immunohistochemistry) for HSVN as described by Gill et al.
[7]1 were excluded by consensus between IG and PM, and any dis-
agreements were resolved by a third reviewer (CL) or consensus-based
discussion. Patient demographics, clinical information, radiological
appearance, pathologic findings, clinical management, and follow-up
outcomes were recorded.

3. Results

In total 69 publications were identified, of which ultimately 63 were
excluded as they were duplicates or not reports of HSVN. Full text papers
were assessed for eligibility prior to inclusion.

In addition to the 17 cases described by Gill et al., a further six more
cases have been reported in five other articles, thus bringing the total
number to 23 [1,7,10-13] (See Table 1.).

3.1. Demographics

All 23 patients were adults, with the median age of 58 (range 24-83
years). There was a male preponderance (17 males and 6 females).
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3.2. Risk factors

There was no mention of a syndromic association in any of the cases.
This was especially with regards to Sturge-Weber syndrome, given that
two of the three HSVN Gill et al. [7] had an activating GNAQ mutation.

The most common association amongst the 23 patients was back-
ground liver disease. Four patients had underlying cirrhosis, three pa-
tients had hepatitis C (of which two had cirrhosis), two had non-
alcoholic fatty liver disease, two had steatohepatitis (of which one had
cirrhosis), and one had haemochromatosis. Focal nodular hyperplasia
was suspected in one patient, and another patient had Crohn’s disease
with known haemangiomas.

3.3. Tumour frequency, size, location and symptoms

HSVN largely appeared as a single tumour though Gill et al. reported
three cases presenting as multiple lesions. Of the 21 cases with size data,
the mean tumour size was 2.8 cm, the largest being 15.9 cm [13] (me-
dian 2.2 cm, range 0.2-15.9 cm). Regarding symptoms, 22 out of 23
patients were asymptomatic, with the exception being the largest
tumour. This was reported as “epigastric fullness” [13]. HSVN occurred
in both lobes of the liver.

3.4. Immunohistochemistry

All 23 cases demonstrated positive staining for the vascular marker
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Fig. 1. Literature search according to the PRISMA Guidelines.
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Table 1
Patient characteristics of included studies.
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Case  Age Gender  Size Clinical background/ Intervention ARD Follow-up Location CD34 Ki-67 c-myc® p53%
W) (cm) Symptoms (months) (Segment or (%)
lobe)
1° 83 Male 1.5 Incidental tumour None Yes 5 No data Positive  16/16 14/14 14/14
2° 58 Male 0.7 HCV with incidental Yes —resection ~ No 12 No data low weak weak
tumour (0-8%)
3" 57 Male Incidental tumour No data No data No data No data Positive
4" 47 Male 1.1 RCC with incidental Yes —resection  No data No data No data
tumour
57 53 Male 2.8 Multiple liver tumours ~ None Yes 1 No data Positive
6" 58 Female 1.5 Incidental tumour at None Not Not No data
autopsy applicable applicable
7¢ 37 Female 5.5 Incidental tumour at Yes —resection  no 6 No data Positive
pregnancy
8" 61 Male 1.3 HCV, cirrhosis, ?HCC None Yes 1 No data
9° 43 Male 2.2 NAFLD, 50% lesion Yes — resection No 24 No data Positive
growth in 4 years
10° 66 Male 1.8 HCV, cirrhosis, ?ZHCC Yes — No data No data No data
hepatectomy
117 65 Male 2.2 Bronchial carcinoid, ? Yes — wedge Yes 1 No data Positive
metastatic tumour biopsy + RFA
12% 54 Male 4.2 Incidental tumour Yes - TACE No 13 No data
followed by
resection
13* 59 Female 2.5 CHF and renal failure Resection No 1 No data Positive
with incidental
tumour
14% 24 Female 1 NAFLD with resection No data No data No data No data Positive
of 5.3 cm
hepatocellular
adenoma
15" 67 Male 2.7 Elevated LFT and ? None Yes 3 No data Positive
FNH
16" 77 Male 3 Incidental tumour None Yes 1 No data
17° 65 Male 0.2 Cirrhosis, incidental Yes — No 12 No data Positive
tumour hepatectomy
18" 37 Male 2.6 Fatigue, pruritus, Yes — resection Negative 6 months; 1I/1IV Positive <10 Weak Weak
Crohn’s disease, no
haemangiomas recurrence
19¢ 48 Female  Not Haemochromatosis No data No data No data Left lobe Positive ~ Low No data No data
assessed
20° 67 Female  Not Hepatic steatosis No data No data No data VI Positive ~ Low No data No data
assessed
21¢ 62 Male 15.9 IDA, HTN, Yes — resection No 6 months; Left lobe Positive 4.2 Negative Weak
dyslipidaemia, no and
epigastric fullness, ? recurrence anterior
HCC right lobe
22° 59 Female 2.2 Cirrhosis, obesity None No data No data VIII Positive 1 No data Negative
23' 57 Male 2.7 Obesity, HTN Yes —resection ~ Yes 14 VI Positive Negative =~ Weak

Abbreviations: ARD (alive with residual disease); HCV (hepatitis C virus); RCC (renal cell carcinoma); HCC (hepatocellular carcinoma); FNH (focal nodular hyper-
plasia); CHF (congestive heart failure); IDA (iron deficient anaemia); HTN (hypertension); TACE (transcatheter arterial chemoembolisation); NAFLD (non-alcoholic

fatty liver disease); LFT (liver function test).
2 Gill et al. [7].
b Koschny [10].
¢ Rangaswamy [12].
4 Walcott-Sapp [13].
€ Lewis [11].
f Mutholland [1].

8 The pathologic interpretation of c-myc and p53 is reported in several ways in the literature, where a normal pattern of staining can be recorded as either “weak” or
“negative”; this distinction is not important as long as it is not strongly positive, which can be seen in angiosarcoma.

CD34. The Ki-67 proliferative index was low (<10%) in all 21 assessed
cases. C-myc was weak or negative in all 17 assessed cases, and p53 was
weak or negative in all 18 assessed cases.

3.5. Follow-up

Reported follow-up amongst the patients was variable, the shortest
being one month and the longest being 24 months, with a mean of seven
months. Six patients had positive margins or residual disease, of which
the longest follow-up was 14 months with no reported evidence of dis-
ease recurrence [1]. The remaining 18 patients had no residual disease.

The single longest follow-up was 24 months post resection, with no
evidence of disease recurrence.

4. Discussion
4.1. Summary

Benign vascular tumours are the most common hepatic mesenchymal
neoplasms. HSVN is a recently recognised vascular tumour, showing

features of both haemangioma and AS [7]. Despite limited follow-up
data, HSVN appears to demonstrate a benign clinical course with no
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reported recurrences or metastatic disease.

Gill et al. presented the most comprehensive case series of HSVN,
comprising 17 cases [7]. In this series, HSVN was commonly an inci-
dental finding in adult patients (mean 54 years; range 24-83). Average
tumour size was 2.1 cm (median 2.0 cm, range 0.2-5.5 cm). On histo-
logic assessment the tumours were poorly circumscribed and featured
infiltration of hepatic parenchyma by anastomosing capillaries, which
were lined by bland endothelial cells. Immunohistochemical analysis
showed uniform strong positivity for vascular markers (CD34, CD31 and
FLI-1). Proliferative fraction, as measured by Ki-67, was low (mean
3.7%). Molecular analysis was performed on three cases. Two tumours
demonstrated an activating hotspot GNAQ mutation, with one of these
tumours also showing an activating mutation in PIK3CA.

A recent study has shown HSVN shares similar molecular biology to
congenital haemangioma and anastomosing haemangioma with GNAQ,
GNA11 and GNA14 mutations [14]. More reassuringly, these mutations
are not found in angiosarcomas [15,16].

Since the initial description by Gill et al., six additional cases of
HSVN have been reported [1,7,10-13], giving a total of 23 cases. It is
possible lesions recently described as “anastomosing haemangioma” of
the liver also represent HSVN [17-19], however on discussion this was
excluded as its description was not completely typical of HSVN given the
infiltrative nature of HSVN as described by Gill et al. [7].

HSVN arises in adults and shows a male predominance. They can
range in size and may potentially give rise to mechanical symptoms due
to large size. Four cases presented as multiple lesions [1,7] and it is
uncertain if these were synchronous lesions or metastatic disease.

At the present, the imaging characteristics of HSVN are nonspecific,
and more data are needed to devise diagnostic criteria for HSVN. Cases
with published radiology data [10-13] show strong enhancement on
arterial phase and mostly strong enhancement on portal venous phase,
with equivocal findings on delayed phases and diffusion-weighted
imaging.

In terms of prognosis, it is noted that HSVN has a low recurrence rate
regardless of margin status. In the original description by Gill et al. [7]
follow-up data were available in 12 patients (range 1-24 months). There
was no evidence of disease progression in any of the patients, despite
incomplete excision in some cases.

4.2. Limitations

As HSVN is a newly recognised tumour, there are currently few re-
ported cases. It is possible that additional cases meeting the diagnostic
criteria for HSVN were previously reported under a different designa-
tion, and therefore have not been captured in this systematic review.
Longer follow-up of patients, along with radiological criteria for HSVN,
might also give a clearer understanding of the biology of HSVN.

5. Conclusion

HSVN is a vascular neoplasm of the liver which can appear histo-
logically similar to hepatic AS. However, unlike AS, all reported lesions
have demonstrated benign clinical behaviour with no progression, even
with incomplete resection. Despite HSVN being likely benign, the cur-
rent recommendation is for complete resection and close observation.
Long-term follow-up data, will further supplement our understanding of
these tumours, guiding future management.
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