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Abstract
In liver haemangiomas, the risk of complication rises 
with increasing size, and treatment can be obligatory. 
Here we present a case of a 46-year-old female who 
suffered from a giant haemangioma causing severe 
portal hypertension and vena cava compression, lead
ing to therapy refractory ascites, hyponatremia and 
venostasis-associated thrombosis with pulmonary embo
lism. The patients did not experience tumour rupture 
or consumptive coagulopathy. Surgical resection was 
impossible because of steatosis of the non-affected 
liver. Orthotopic liver transplantation was identified as 
the only treatment option. The patient’s renal function 
remained stable even though progressive morbidity 
and organ allocation were improbable according to 
the patient’s lab model for end-stage liver disease 
(labMELD) score. Therefore, non-standard exception 
status was approved by the European organ allocation 
network “Eurotransplant”. The patient underwent 
successful orthotopic liver transplantation 16 mo after 
admission to our centre. Our case report indicates 
the underrepresentation of morbidity associated with 
refractory ascites in the labMELD-based transplant 
allocation system, and it indicates the necessity of 
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promptly applying for non-standard exception status to 
enable transplantation in patients with a severe clinical 
condition but low labMELD score. Our case highlights the 
fact that liver transplantation should be considered early 
in patients with non-resectable, symptomatic benign 
liver tumours.

Key words: Giant haemangioma; Therapy refractory 
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Core tip: Here, we present a case of a 46-year-old 
woman with a giant, symptomatic, non-resectable 
haemangioma of the liver. The patient suffered 
from recurrent ascites and malnutrition. The patient 
finally received a liver transplant 16 mo following her 
initial presentation after being granted non-standard 
exception status. This case clearly indicates that liver 
transplantation must be considered early in patients 
with non-resectable, symptomatic benign liver tumours. 
Furthermore, it highlights the necessity of applying for 
non-standard exception status to enable transplantation 
in patients with a severe clinical condition but low 
labMELD score. 
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INTRODUCTION
Haemangioma of the liver (HL) is a benign tumour 
with an estimated prevalence of up to 20%. Women 
are predominantly affected and the most prevalent 
histological subgroup is the cavernous haemangioma[1]. 
HL range in size from 1 to 35 cm, with a median size of 6 
cm[2,3]. Liver haemangiomas with a diameter greater than 
4 cm are defined as giant haemangiomas (GH). Typically 
the diagnosis of HL is incidental, and in asymptomatic 
cases, treatment is usually unnecessary[4,5]. 

Even GH are typically asymptomatic, but they 
may sometimes present with symptoms caused either 
by mass-effects or haemodynamic and rheological 
disturbances[6]. In rare cases, GH can cause life-threat
ing complications, such as rupture or consumptive 
coagulopathy (Kasabach-Merrit syndrome)[1]. If HL are 
symptomatic or produce complications, an appropriate 
intervention is required. The variety of treatment 
options for cavernous HL include surgical management, 
such as enucleation, anatomic or non-anatomic 
resection, orthotopic liver transplantation (OLT), or 

when the haemangioma does not exceed a certain size, 
radiological approaches[7].

There are several case reports on liver transplantation 
as a last resort treatment for giant haemangiomas 
in the setting of haemorrhage[8] or Kasabach-Merrit 
syndrome[9-14]. Here we describe a case of a patient 
with a giant haemangioma of the right liver who was 
treated by OLT because of progressive mass effects of 
the tumour that finally led to therapy-refractory portal 
hypertension and hemodynamically relevant compression 
of the vena cava. 

CASE REPORT
In July 2012, a 46-year-old woman was admitted to 
our centre with the diagnosis of a giant liver tumour. 
The patient had experienced a constant increase in 
abdominal girth and a feeling of fullness over the past 
three years. The patient had no history of alcohol abuse, 
viral hepatitis, previous malignancies, substance abuse 
or other hepatic risk-factors.

Further medical imaging showed a mass of 21.7 
cm × 23.7 cm × 25.5 cm in size located primarily in 
the right liver lobe and involving segments Ⅳ and 
Ⅴ-Ⅷ. The mass showed signs of central necrosis or 
thrombotic degeneration. Typical for haemangioma, 
peripheral nodular enhancements in the arterial phase 
with progressive centripetal filling toward the centre in 
the portal venous and delayed phases were observed. 
Thrombosis of the right portal vein branch and stenosis 
of the left portal vein branch with blood malperfusion 
of the right and left lobe were observed. The infra-
hepatic vena cava was massively dislocated to the left 
and slit-shaped due to compression. The tumour caused 
diaphragmatic elevation and a mediastinal shift to the 
left. The pancreas was dislocated dorsally, and the right 
kidney was dislocated caudally.

Liver enzymes, serum creatinine, and tumour markers 
for hepatocellular carcinoma and pancreatic cancer were 
all within their normal ranges, and serology for viral 
hepatitis was also normal. Cholestasis parameters were 
slightly elevated (alkaline phosphatase: 2.06 µmol/L; 
γ-glutamyltransferase: 1.70 µmol/L). Because of the 
patient’s symptoms and the decrease in her quality of 
life, an exploratory laparotomy with the intention of 
tumour resection was performed in September 2012. 
Intraoperatively the planned liver-remnant, which 
was estimated to be 20% of the whole liver volume 
by preoperative MRI volumetry, was macroscopically 
observed to be fibrotic. Intra-surgical frozen section 
analysis revealed early periportal fibrosis and middle-
grade micro- and macrovesicular steatosis of the liver 
tissue (20% of hepatocytes). Based on these intra-
operative results, the decision was made not to proceed 
with the planned hemihepatectomy. Tumour biopsies 
revealed a cavernous haemangioma. The histology of the 
explanted liver confirmed low-grade periportal fibrosis 
and low-grade micro- and macrovesicular steatosis.

Because of the aggravation of symptoms and the 
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non-resectability of the haemangioma, the patient 
was listed for liver transplantation in January 2013.
The initial model for end-stage liver disease (MELD) 
score[15] was 8 points. However, in contrast to normal or 
only mildly deviated laboratory parameters, the clinical 
condition of the patient continuously worsened in the 
following months. The patient developed progressive 
ascites from portal hypertension due to thrombosis of 
the right portal vein branch and tumour-compression 
of the left portal vein branch as well as compression of 
the infra-hepatic vena cava and hepatic veins. Massive 
ascites led to reduced mobility and shortness of breath; 
the patient’s walking distance was declared to be less 
than 100 m. Furthermore, the patient suffered from 
high-grade malnutrition. Draining of a total of 19 L of 
ascites in March 2013 only temporarily improved the 
patient’s symptoms. In April 2013, the patient developed 
thromboembolisms in both lower lobe pulmonary 
arteries.

Based on the low MELD score, ranging from 7 to 10 
points and the progressive clinical deterioration, non-
standard exception status was requested from the 
organ allocation organization (Eurotransplant, Leiden, 
Netherlands). The rationale for the application for non-
standard exception status was the similarity of this 
patient’s presentation to that of adult polycystic liver 
disease. The request was approved, and an initial match 
MELD of 22 was assigned in June 2013. 

In the following six months, the clinical condition 
of the patient further deteriorated. A repeat ascites 
puncture was necessary in September 2013. Hypo
natremia developed, with the lowest serum sodium 
concentration being 128 mmol/L in October 2013. 
At a match MELD score of 28 points, an appropriate 
donor-organ was offered and was transplanted in the 
beginning of February 2014.

The patient was transferred from the post-operative 
ICU to the transplant ward on post-operative day 6 and 
was discharged home on post-operative day 17 after an 
uneventful post-transplantation course. On outpatient 
follow-up, the patient presented well, with normal liver 
function tests and no ascites, and she had begun to 
resume a normal level of every day activity. 

According to the SF30-Health Survey[16], the life 
quality of our patient rose after transplantation in both 
tested categories. From before to seven weeks after 
transplantation, the physical score increased from 15.3 
to 40.5 points, and the mental score increased from 5.9 
to 64.3 points (Figures 1 and 2).

DISCUSSION
Giant haemangiomas of the liver are often asymptomatic 
but can cause serious problems. Displacement of organs 
and structures, thrombosis, bleeding and consumption 
coagulopathy can occur. Addition symptoms include 
ascites, respiratory distress, pain, obstructive jaundice, 
biliary colic and gastric outlet obstruction[17]. When the 
tumour exceeds a certain volume as in this case, often 
surgical treatment is inevitable. The optimal surgical 
management is controversial, with the options being 
resection, enucleation and liver transplantation[18-21]. 

Despite its complexity, liver transplantation should be 
considered for non-resectable benign hepatic neoplasms 
in patients with imminent life-threatening complications, 
an increased risk of malignant transformation, an 
underlying liver disease or the presence of symptoms 
causing severe discomfort[1,22]. Apart from the above-
mentioned cases of HL, the reported data shows that 
the most common indications for liver transplantation 
are polycystic liver disease, hepatocellular adenoma or 
adenomatosis and focal nodular hyperplasia[22-28]. 

Our patient was considered a candidate for OLT 
because of the following main factors: (1) Functionally 
non-resectable haemangioma due to steatosis of 
the remnant liver, presumably caused by disturbed 
blood perfusion due to tumour compression; and (2) 
progressive clinical deterioration with refractory ascites, 
cachexia, thromboembolism and respiratory distress 
caused by portal hypertension and inferior vena cava 
compression. However, the patient’s poor clinical 
condition with a greatly reduced quality of life was 
under-represented by her low labMELD score because 
the laboratory parameters were only mildly affected. 

At our centre, the patient presented with a worsen
ing clinical condition but had low probability of receiving 
an organ transplant in the context of the labMELD 
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Figure 1  Radiological imaging. A: Radiological imaging showing a tumour of 
21.7 cm × 23.7 cm × 25.5 cm in size in segments Ⅴ-Ⅷ. The tumour volume 
was 6000 mL; the total liver volume was calculated as 9691 mL; B: The 
vena cava inferior was massively dislocated to the left and slit-shaped due to 
compression. This contributes to progressive ascites.

Inferior vena cava
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exception status considerably improved the chances 
for transplantation and survival for this patient. In the 
current clinical context, a request for non-standard 
exception status should be taken into consideration early 
in the clinical course of cases similar to one presented 
here.

COMMENTS
Case characteristics
A 46-year-old female presented with a giant liver mass, continuous increase in 
abdominal girth and a feeling of fullness over the past three years. 

Clinical diagnosis
Massive ascites and malnutrition.

Differential diagnosis
Malignant tumours (hepatocellular carcinoma and cholangiocarcinoma), benign 
neoplasms (hepatocellular adenoma, focal nodular hyperplasia and abscesses).

Laboratory diagnosis
The levels of liver enzymes, serum creatinine, and tumour markers for 
hepatocellular carcinoma and pancreatic cancer were within their normal 
ranges. Cholestasis parameters were slightly elevated (alkaline phosphatase: 
2.06 µmol/L; γ-glutamyltransferase: 1.70 µmol/L). Later, hyponatremia 
developed, with the lowest serum sodium concentration being 128 mmol/L.

Imaging diagnosis
A computed tomography scan showed a mass with peripheral nodular 
enhancements in the arterial phase with progressive centripetal filling toward 
the centre in the portal venous and delayed phases and central necrosis. Size 
of the tumour: 21.7 cm × 23.7 cm × 25.5 cm, located in segments Ⅴ-Ⅷ. 

Pathological diagnosis
Tumour biopsies showed a cavernous haemangioma. The histology of the 
explanted liver showed low-grade periportal fibrosis and low-grade micro- and 
macrovesicular steatosis.

Treatment
Non-resectable mass; therefore, the treatment plan was orthotopic liver 
transplantation.

Related reports
Very few cases of orthotopic liver transplantation because of the mass effects 

scoring system. This led us to request non-standard 
exception status. We justified the request based on 
the comparability of the patient’s symptoms with those 
characteristic of polycystic liver disease, such as ascites, 
malnutrition, and venous outflow obstruction due to 
compression. In Germany, polycystic liver disease 
qualifies for standard exception status. Our petition was 
reviewed and accepted by the Audit group after two 
months of review. If non-standard exception status is 
approved, the patient receives an initial match MELD 
score that corresponds to a 3-mo-lethality of 15%, with 
an increase in lethality of 10% every 3 mo. Rodriguez-
Luna et al[29] found that recurrent ascites is the most 
common reason for submitting a non-standard excep
tion appeal. They noticed a regional variety in the 
quantity of non-standard exception requests and call 
for the publication of guidelines to overcome regional 
inequalities. 

Moreover, it has been observed that ascites and 
hyponatremia in cirrhotic patients with relatively 
preserved liver and renal functions leads to a significant 
increase in the risk of mortality, which is generally 
underestimated by the labMELD scoring system. A 
previous study showed that hyponatremia (serum 
sodium concentration under 130 μg/L) was associated 
with an estimated 2.65-fold increase in the instantaneous 
risk of mortality[30]. Other studies indicate that the 
risk of mortality in the presence of moderate ascites 
corresponds with a labMELD score of 4.46-4.70 points 
greater than that determined using the current labMELD 
scoring system; this generates concern for patients with 
a low MELD score (under 21 points)[31,32]. Therefore, 
several authors have proposed an extension of MELD 
with indicators for hemodynamic decompensation, such 
as serum sodium concentration and, especially, ascites, 
to counteract this disadvantage of the current scoring 
system[31,33-37]. Our patient with severe ascites and a low 
serum sodium concentration (≤ 130 μg/L over 4 mo) 
would have benefited from an extension of the listing 
criteria. Because institutional recalculation of priority in 
organ allocation is pending, our request for non-standard 
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Figure 2  Recipient liver before explantation and portal vein anastomosis. A: In February 2014, orthotopic liver transplantation was performed. The large 
size of the donor liver was tolerated because of the enlarged liver size of the patient; B: The main stem of the patient’s portal vein showed no thrombosis. Bicaval 
anastomosis followed by portal vein anastomosis was performed. The arterial anastomosis was performed to the recipient’s gastroduodenal artery. Biliary drainage 
was achieved by choledochocholedochostomy. Age of the donor: 36 years; cold ischemia time: 11 h and 54 min.

 COMMENTS
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of a haemangioma have been reported in the literature.

Term explanation
Liver haemangioma is a benign mass that occurs in the liver. It is composed of 
a tangle of blood vessels. Haemangiomas of the liver with a diameter over 4 cm 
are called giant haemangiomas.

Experiences and lessons
Liver transplantation should be considered early in patients with non-resectable, 
symptomatic benign liver tumours. Application for non-standard exception 
status could allow for transplantation in patients with severe clinical conditions 
but low lab model for end-stage liver disease (labMELD) scores and should be 
done early in the course of the disease.

Peer-review
This manuscript delivers a strong message regarding unusual candidates 
for liver transplantation and makes strong suggestions revisions to the 
current labMELD allocation system. This case report indicates that both 
careful research and review of the existing literature in this field and in depth 
consideration of the ethical motives and procedures behind the non-standard 
exception status application rules are warranted. 
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