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Summary

Background: Hemangioma is a common benign tu-
mor in the liver and usually asymptomatic. 
Scanty evidence concerning treatment modality of
symptomatic hemangioma during pregnancy exists.
Case: A 35 year-old woman with giant hepatic caver-
nous hemangioma developed consumption coagu-
lopathy due to the enlarged tumor, and underwent
danaparoid therapy from 5 weeks of gestation (GW).
Magnetic resonance image revealed giant heman-
gioma with 20 cm in diameter in the right lobe of the
liver. A surgical operation of liver resection was suc-
cessfully performed at 16 GW. Thereafter, the co-
agulopathy disappeared. She delivered a healthy
male infant at 36 GW.
Conclusion: This is the first case report of surgical
resection therapy for giant liver hemangioma during
pregnancy.
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Introduction

Hemangioma is the most common benign tumor in the

liver, and usually asymptomatic. The prevalence of liver
hemangioma is found to be 0.4-7.4% in autopsy studies
(1). The liver hemangioma with > 5 cm in diameter is rare,
and referred to as giant hemangioma. The size of heman-
gioma can be a decision factor for medical intervention
modalities. Yamagata et al. (2) suggest that hemangioma
with >5 cm in diameter is considered for surgical opera-
tion if hemangioma causes symptoms or shows rapid tu-
mor growth. Spontaneous ruptures of hemangiomas with
>4 cm in diameter may occur (3). In case of the tumor rup-
ture, the mortality rate is known to be extremely high as
78% (4). Other medical indications for surgical operation
include rapid tumor growth, thrombocytopenia, and in-
traperitoneal bleeding. On the other hand, non-surgical
medical intervention modalities include hepatic artery em-
bolization and radiotherapy. Although arterial emboliza-
tion is mainly used to control acute bleeding, it is often fol-
lowed by abscess complication and there is little evidence
for a long-term efficacy (5).  
We encountered a pregnant woman with giant liver he-
mangioma and Kasabach-Merrit syndrome (KMS) who
successfully underwent liver resection at 16 weeks of
gestation (GW). The previous relevant literature on
treatment modalities for liver hemangioma during preg-
nancy was also reviewed.

Case

A 35 year-old Japanese woman with gravida 3, para 0
was first referred to the Kobe University Hospital for the
etiology assessment of recurrent pregnancy loss. She
was diagnosed as having adult-onset Still’s disease at
32 year-old in a former hospital. The liver hemangioma
with 12 x 12 x 9 cm in diameter occupying right liver lobe
was detected by abdominal CT scan and magnetic res-
onance imaging (MRI) when she was examined for
Still’s disease. No follow-up for liver hemangioma was
performed for the next three years.
When she next visited the University Hospital, she was
pregnant. Fibrinogen degradation product (FDP) and D-
dimer at 4 GW were found to be remarkably elevated to
29.2 µg/ml (normal <5 µg/ml) and 16.2 µg/ml (normal <1
µg/ml), respectively. Then, she was hospitalized for fur-
ther examinations at 5 GW. Blood analyses on admis-
sion revealed increased levels of FDP (83.6 µg/ml) and
D-dimer (47.1µg/ml), and relatively low platelet count
(14.3 x 103 /mm3). The liver function, renal function and
urinalysis results were within the normal ranges. Autoim-
mune diseases were denied. Venous ultrasound
showed no deep venous thrombosis. Abdominal ultra-
sound showed liver hemangioma with 17 cm x 14 in di-
ameter at 5 GW. The presence of consumption coagu-
lopathy due to the liver hemangioma, namely KMS, was
suspected. 
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Consequently, anticoagulant therapy with intravenous
infusion of danaparoid sodium was commenced. Dana-
paroid infusion (2500-3000 units/day) was maintained to
achieve adequate anticoagulation effect by serial moni-
toring of D-dimer and bleeding time. Heparin sodium
(10000 IU/day) was once substituted for danaparoid at 8
GW. However, coagulopathy became worse, so that we
thereafter used danaparoid infusion. AT-III concentrate
was also administered once. Low-dose aspirin and dy-
drogesterone were administered until 9 GW (Figure 1).
Abdominal MRI was performed at 12 GW. Liver heman-
gioma occupied the right lobule and increased in the
size (20 cm x 15 cm x 12 cm diameters) as compared
with that of 3 years before (Figure 2). We informed the
patient and family that the coagulopathy deteriorated af-
ter she became pregnant due to the enlarged liver he-
mangioma, and that risks of tumor rupture and serious
bleeding along with use of anticoagulation therapy dur-
ing pregnancy were present, and that in case of the rup-
ture maternal and fetal mortality risks were high. The pa-
tient and family selected surgical resection option rather
than conservative therapies. At 16 GW, the patient un-
derwent tumor resection under general anesthesia. La-
parotomy was performed in inverted T-shape, and the
liver was remarkably enlarged. Chorecystectomy was
first done, and right lobe of the liver was resected. The
7 hours 9 minutes operation was successfully complet-
ed with blood loss of 1380 mL. The patient received 4 IU
of red blood cell and 4 IU of fresh frozen plasma trans-
fusions during the operation. Resected liver including
hemangioma weighed 1500 g. Pathological examination
of the surgical specimen confirmed the presence of he-

patic cavernous hemangioma. Coagulation abnormali-
ties disappeared immediately after the surgery, and
danaparoid infusion was not necessary thereafter. Post-
operative course was uneventful and the patient was
discharged at 20 GW. 
Due to threatened premature labor, the patient was re-
hospitalized at 27 GW. She was treated with ritodorine
hydrochloride until 35 GW. The patient delivered a
male weighing 2214 g with Apgar score of 8 (1’) and 9
(5’) at 36w GW. The puerperal course of the mother
and newborn were uneventful, and they were dis-
charged on day 5. 

Discussion

KMS is a consumptive coagulopathy that was originally
described in association with cutaneous hemangiomas
in children. The incidence of liver hemangioma in KMS
is reported to be about 2.0-3.8% (6, 7). Local activation
of coagulation commonly results in disseminated in-
travascular coagulation. Heparin is commonly used in
patients with KMS. On the other hand, danaparoid is he-
parinoid that has a longer half life of 20 hours and has a
high anti-Xa/anti-IIa ratio. There were only two case re-
ports of danaparoid administration for treatment of
chronic DIC associated with KMS (8, 9). In the present
case, coagulopathy deteriorated during pregnancy due
to the enlarged liver hemangioma. Danaparoid adminis-
tration was found to be partially effective. Risks of tumor
rupture and serious bleeding along with continuous use
of anticoagulation therapy during pregnancy were pres-

Figure 1. Clinical course and treatment. 
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ent. In case of the rupture risks of maternal/fetal mortal-
ity and morbidity seemed to be high. With informed con-
sent, liver resection was performed at 16 GW. There-
after, anticoagulant therapy was not necessary. The pa-
tient vaginally delivered a healthy baby at 36 GW. 
To the best of our knowledge, this was the first case re-

port on successful surgical resection therapy for giant
liver hemangioma in a pregnant woman. The databases
MEDLINE were searched using the following MeSH
terms and/or as free text: ‘liver hemangioma’, ‘liver cav-
ernous hemangioma’ and ‘pregnancy’. In addition, re-
views and reference lists were searched for further ref-
erences. In the English literature, another 15 pregnant
cases complicated with liver hemangiomas were found
(10-22) (Table 1). Tumor sizes determined in pregnancy
ranged from 2 to 61 cm in diameter. Hormonal influence
on liver hemangioma growth is suggested (15, 16, 23).
In Table 1, six out of eight cases showed enlargement
during pregnancy. Other than asymptomatic liver he-
mangioma, symptoms of liver hemangioma included
vomiting, epigastric pain, right upper quadrant pain,
awareness of a mass and abnormality in fetal heart rate
pattern. Two cases with spontaneous rupture during la-
bor had signs of non-reassuring fetal status (19) and
late deceralation on cardiotocogram (21). Gungor et al.
described that the pain caused by rupture felt in the right
hypochondriac region was not differed from regular la-
bor pain (21). Sewell et al. reported a case with sponta-
neous rupture of 10-cm hemangioma and hemorrhagic

shock in 4 months of gestation (11). Schwartz et al. re-
ported a case treated with trisegmentectomy, but no
pregnancy course after surgery was addressed (14).
Graham et al. reported the use of arteriography and em-
bolization to treat a liver hemangioma with intra-tumor
hemorrhage at 19 GW. The 9-cm mass was located in

Figure 2. Coronal section of MRI T2-weighted image at 12

GW revealed a giant hemangioma, 20 cm in diameter, in

the enlarged right lobe of the liver. Right hepatic vein and

anterior segmental branch of the portal vein were com-

pressed by the tumor. 

Table 1 - Reported cases of pregnancies with liver hemangioma.

G: Gravida; P: Para; NS: Not stated; US: Ultrasound.
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the caudate lobe of the liver. The tumor regressed to
about 50% of its original size (15). In pregnancy, en-
largement of the uterus, intense diaphragmatic and ab-
dominal muscular contractions or labor cause high in-
traabdominal pressure and increase a risk of tumor rup-
ture. Hemangioma with 2-cm diameter ruptured during
labor (21). A high pressure in the abdomen caused by
fundal pressure may lead to tumor rupture and bleeding.
Therefore, most authors selected cesarean section. 
We demonstrated that symptomatic and coagulopathy-
complicated liver hemangioma could be successfully
treated by surgical resection at 16 GW. Although natural
history of hemangiomas is not fully understood, a giant
hemangioma as shown in the present case should be
treated prior conception to avoid possible complications
in pregnancy.
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