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Abstract

The majority of giant hepatic cavernous hemangiomas are asymptomatic
and can safely be observed. However, when a lesion becomes symptomatic,
affecting quality of life or cannot be distinguished from a malignancy, then
operative therapy should be considered. We herein present a case of a
symptomatic 12cm x 14cm x 17cm “mega” hemangioma (>10cm) of the left
hepatic lobe. This lesion was initially refractory to transarterial embolization
of the left hepatic artery, but was subsequently treated successfully with a
left lateral extended hepatic segmentectomy (resection). We thus advocate a
rationaltreatment algorithm formanagement of hepatic ‘mega”hemangiomas.
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Introduction

Cavernous hemangiomas are the most prevalent (73%) benign
tumors affecting the liver, with incidence up to 7.3% on autopsy
series.! They are also a common incidental finding on routine
imaging,and tend to be small (< 1 cm), stable,and asymptomatic.
Lesions >4 to 5 cm are considered giant hemangiomas; despite
large intra-abdominal growth, giant hemangiomas generally
remain asymptomatic in most cases.'? Hepatic hemangiomas
are more prevalent in middle-aged women, can progress in
size during pregnancy and can be diagnosed via multiple
imaging modalities including ultrasound, MRI, and CT, but
the gold standard for diagnosis remains IV contrast-enhanced
abdominal CT."?

Management of giant hemangiomas is controversial, and
prophylactic treatment via surgical resection or other means
has historically been the standard of care to avert potential
grave complications, such as rupture/bleeding, thrombosis, or
disseminated intravascular coagulation/consumptive thrombo-
cytopenia (Kasabach-Merritt Syndrome).2 However, prevention
ofrupture should notbe considered a lone indication for surgical
extirpation of an asymptomatic lesion.> Conversely, treatment
should be offered to patients with symptomatic lesions affecting
quality of life, and the literature describes various approaches
that can safely and effectively be employed.*¢

It is well established that the preponderance of giant hepatic
hemangiomas are asymptomatic, in spite of their foreboding
designation.""° Therefore, we feel it would be useful to introduce
anew distinct terminology, “mega,” for hepatic hemangiomas
measuring>10cm,as these lesions are far more likely to provoke
symptoms with possible complications. Herein, we reportacase
of a symptomatic hepatic mega-hemangioma, and advocate a
rational treatment algorithm for managing patients with this
condition. "'

Case Report

A 34-year-old otherwise healthy male was referred to our gen-
eral surgery clinic at TAMC (Tripler Army Medical Center) for
evaluation of a firm, large, non-tender abdominal mass, hepatic
cavernous hemangioma, easily visible and palpable on physical
exam which protruded and extended across the midline of the
abdominal wall from the right upper quadrant,and also extended
caudally midway between the xiphoid and umbilicus. The pa-
tient first noticed the mass approximately two months prior to
evaluation, and complained of moderate abdominal discomfort
and intermittent early satiety. However, his primary concerns
were the rapid growth, and increasing visibility of this hepatic
mass on his abdominal wall.

Of note, he was found to be near thrombocytopenic with a
platelet count in the low 100,000 per microlitre (range 150,000-
450,000) and anemic with a hemoglobin and hematocrit that
nadired at 11.6g/dL (12-16) and 34.7% (40-50), respectively.
His coagulation profile was also noted to be abnormal, with a
prothrombin time of 15.5sec (10-13),a fibrinogen of 102mg/dL
(200-500),and an elevated D-dimer, though he did notexperience
any bleeding stigmata or manifest signs of thrombocytopenia.
A subsequent CT examination of his abdomen and pelvis with
IV and oral contrast were performed, which revealed a 12cm x
l4cm x 17cm lesion located in the left hepatic lobe, consistent
with a mega-hemangioma. (Figure 1)

Due to the patient’s initial moderate symptoms of abdominal
pain and early satiety after meals, we opted for conservative
management and consulted our Interventional Radiology Ser-
vice to perform a transarterial embolization procedure, with
the goals of decreasing the size of the mass and relieving his
gastrointestinal symptoms.

While undergoing radiologic interventions, pre-embolization
angiography revealed a normal course of the celiac arterial axis.
A selective angiography was next performed by means of a
VS1 catheter, demonstrating two vessels from the left hepatic
artery that were supplying the hemangioma. (Figure 2) Further
subselection of the left hepatic artery demonstrated contrast
pooling with a characteristic blush to the known hemangioma.
Bead Block® (Terumo Europe/ Biocompatibles) microspheres
were used to embolize the left hepatic artery with an immedi-
ate result; there was decreased blood flow and no significant
blush was seen in the post-embolization angiogram. (Figure
3) The patient tolerated the procedure well and there were no
complications.

Post-procedure imaging at 3 months revealed that the lesion
had been refractory to the transarterial embolization procedure
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of the left hepatic artery, as it effectively did not downsize, but
it did help alleviate some of his abdominal symptoms. (Figure
4) This symptomatic relief was short lived however since after
a few months, the patient continued to have abnormal serum
laboratory tests and worsening of other baseline symptoms which
include: increasing abdominal girth and new-onset shortness
of breath with moderate physical exertion. The lesion had also
become tender to palpation on physical examination.

The patient was offered a repeat embolization by our inter-
ventional radiologist, but he declined and opted instead for an
elective surgical resection or enucleation of his hemangioma.
This was completed successfully 9 months following his em-
bolization procedure. Upon entry into the abdomen, a large
liver hemangioma was readily apparent replacing the left lobe
of liver. There was no blood noted or evidence of other pathol-
ogy within the abdomen. The extent of the lesion was assessed
and it was determined that it occupied and greatly expanded
the entire left lateral segment without extension beyond the
falciform ligament. The decision was made intraoperatively to
perform a left lateral extended segmentectomy to include the
involved segments 2 and 3 and to ensure complete resection of
the mass. Hemostasis was good following the liver parenchy-
mal dissection with a moderate amount of blood loss (500mL,
estimated blood loss). The patient remained hemodynamically
stable throughout the procedure and was transferred to the ICU
for close postoperative monitoring.

Figure 1.12cm x 14cm low density heterogeneous mass within the
left hepatic lobe on CT performed in the Fall of 2010. The mass
demonstrated peripheral pooling of contrast initially with centripetal
filling on delayed images using triphase IV contrast abdominal CT,
consistent with a cavernous hemangioma.

His postoperative course was relatively uncomplicated. He
required transfusion with one unit of packed red blood cells for
symptomatic anemia on postoperative day #2 and one unit of
cryoprecipitate due to low fibrinogen and low grade DIC (dis-
seminated intravascular coagulation). He maintained a stable
hemoglobin/hematocrit and coagulation profile following his
transfusions. He was discharged home on postoperative day #6
ambulating and tolerating a regular diet with well-controlled
incisional pain while on oral analgesics.

At six-month clinic follow-up, the patient was completely
asymptomatic, and he had no complaints related to his surgery.
Assingle post-procedure CT scan of the abdomen demonstrated
normal post-surgical changes, along with expected hypertrophy
of his right hepatic lobe. (Figure 5) There was no recurrent
hemangioma evident. The patient was again seen at 18 months
after surgery in our clinic and he remained asymptomatic without
complications.

Figure 2. Pre-embolization arteriogram.

Figure 3. Post-embolization of the left hepatic arterial trunk with
6ml of Bead Block 500-700 microspheres.

HAWAI'l JOURNAL OF MEDICINE & PUBLIC HEALTH, APRIL 2019, VOL 78, NO 4

129



Figure 4. No significant change in size or appearance of mega
hemangioma three months status post-embolization, measuring
12.3cm x 13.7cm x 17.2cm.

Figure 5. Sixmonth status-post extended left lateral segmentectomy.

Discussion

With the advent of minimally invasive interventional radiol-
ogy techniques, transarterial embolization has emerged as a
reasonable and often effective treatment option for this benign
condition given its low rate of morbidity.>’*In our current case,
while the embolization procedure did not visibly downsize
the lesion, it also did not complicate or negatively impact the
subsequent operative intervention of definitive hepatic resec-
tion. Additionally, it has been suggested that embolization
therapy can have a positive effect on the technical aspect of
the surgical procedure because it facilitates mobilization of
the liver by reducing the overall volume of the hemangioma
via occlusion of the main feeding vessels from the hepatic
arteries. This is especially relevant for patients at high risk for
bleeding during and after surgery, such as those with centrally
located hemangiomas and those with hemangiomas in close
proximity to vascular structures such as portal or hepatic veins.?
Embolization therapy has been successfully utilized to alleviate
symptoms of mass-effect abdominal pain and discomfort in the
time period prior to surgical intervention >’ Some institutions

Mega Hemangioma

X A

Asymptomatic Symptomatic*
v
Observf IR Embolization
v
Success; Unsuccessful
v
Enucleation/Resection

*Most common symptoms:

-Pain/discomfort in abdomen (epigastric mass)
-Decreased appetite, early satiety

-Fever, nausea, vomiting

-Dyspnea

-Abnormal lab values, commonly coagulation profile (DIC)
and CBC (thrombocytopenia).

Figure 6. Proposed treatment algorithm for management of mega
hepatic hemangioma (>10 cm).

even advocate same day embolization followed by liver resec-
tion.! Therefore, it is our recommendation that initial treatment
with transarterial embolization for life-altering symptomatic
mega hepatic hemangiomas (> 10 cm) be considered as either
the sole therapy or as a staging (bridge) procedure prior to
definitive surgery.'*7%!2 In summary, we advocate a stepwise
assessment of size, location, growth rate with IV contrast
CT or MR imaging plus adding clinical symptomatology as
the initial work-up of mega hepatic hemangiomas (>10 cm)
leading to upfront embolization if indicated, then to definitive
surgical therapy if embolization fails (Figure 6). In a similar
vein the American College of Gastroenterology in their practice
guideline recommends that for life-style altering symptomatic
giant hemangiomas greater than 10 cm that these patients be
referred for definitive surgical or non-surgical therapy by an
experienced healthcare team of providers."

This case report may be criticized for its exclusion of other
treatment modalities, most notably radiofrequency (RFA) and
microwave ablations (MWA).However, in general these modali-
ties are reserved for moderate size hepatic lesions (5-10cm) with
the caveatthat MWA tends to work better than RFA forrelatively
largerhemangiomas,and MWA’s effectiveness compared to RFA
is not hampered much by the “current/heat-sink” phenomenon
for hemangiomas that are located adjacent to portal or major
hepatic veins,nor by the local impedence of ablated (dessicated)
tissue, hence these methods have been shown to be promising
for definitive hepatic hemangioma treatment in some cases.'* '3
The effectiveness of these ablative modalities however are lim-
ited by the “heat sink” phenomenon for hemangiomas that are
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located adjacent to portal or major hepatic veins. Comparison
of these ablative modalities to embolization is a potential area
of further study that can help determine how ablation fits into
our current proposed treatment algorithm outlined above."
Radiation and liver transplantation are alternative treatment
options; however the first is for unresectable cases and is not
considered definitive and the second is generally reserved for
multiple simultaneous mega hemangiomas (>10cm) in which
resection of a large volume of liver parenchyma would risk
post-op liver failure 5!

Conclusion

Hepatic “mega” hemangiomas (>10cm) can be safely observed
when asymptomatic given their low risk for spontaneous or
traumatic rupture and other complications.’ Treatment should
be reserved for symptomatic patients after completing a thor-
ough history and physical evaluation to exclude other etiologies
for their complaints.>* When treatment is indicated based on
life-quality altering symptoms, it is prudent to begin with a
minimally-invasive interventional radiology procedure (embo-
lization or ablation) given its inherently low risk of morbidity
such as bleeding compared to surgery.®'*!> If however embo-
lization or ablative therapies are ineffective, hepatic surgical
resection or enucleation remains the definitive treatment for
these refractory cases.>*¢
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of the left hepatic artery, as it effectively did not downsize, but
it did help alleviate some of his abdominal symptoms. (Figure
4) This symptomatic relief was short lived however since after
a few months, the patient continued to have abnormal serum
laboratory tests and worsening of other baseline symptoms which
include: increasing abdominal girth and new-onset shortness
of breath with moderate physical exertion. The lesion had also
become tender to palpation on physical examination.

The patient was offered a repeat embolization by our inter-
ventional radiologist, but he declined and opted instead for an
elective surgical resection or enucleation of his hemangioma.
This was completed successfully 9 months following his em-
bolization procedure. Upon entry into the abdomen, a large
liver hemangioma was readily apparent replacing the left lobe
of liver. There was no blood noted or evidence of other pathol-
ogy within the abdomen. The extent of the lesion was assessed
and it was determined that it occupied and greatly expanded
the entire left lateral segment without extension beyond the
falciform ligament. The decision was made intraoperatively to
perform a left lateral extended segmentectomy to include the
involved segments 2 and 3 and to ensure complete resection of
the mass. Hemostasis was good following the liver parenchy-
mal dissection with a moderate amount of blood loss (500mL,
estimated blood loss). The patient remained hemodynamically
stable throughout the procedure and was transferred to the ICU
for close postoperative monitoring.

Figure 1.12cm x 14cm low density heterogeneous mass within the
left hepatic lobe on CT performed in the Fall of 2010. The mass
demonstrated peripheral pooling of contrast initially with centripetal
filling on delayed images using triphase IV contrast abdominal CT,
consistent with a cavernous hemangioma.

His postoperative course was relatively uncomplicated. He
required transfusion with one unit of packed red blood cells for
symptomatic anemia on postoperative day #2 and one unit of
cryoprecipitate due to low fibrinogen and low grade DIC (dis-
seminated intravascular coagulation). He maintained a stable
hemoglobin/hematocrit and coagulation profile following his
transfusions. He was discharged home on postoperative day #6
ambulating and tolerating a regular diet with well-controlled
incisional pain while on oral analgesics.

At six-month clinic follow-up, the patient was completely
asymptomatic, and he had no complaints related to his surgery.
Assingle post-procedure CT scan of the abdomen demonstrated
normal post-surgical changes, along with expected hypertrophy
of his right hepatic lobe. (Figure 5) There was no recurrent
hemangioma evident. The patient was again seen at 18 months
after surgery in our clinic and he remained asymptomatic without
complications.

Figure 2. Pre-embolization arteriogram.

Figure 3. Post-embolization of the left hepatic arterial trunk with
6ml of Bead Block 500-700 microspheres.
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Figure 4. No significant change in size or appearance of mega
hemangioma three months status post-embolization, measuring
12.3cm x 13.7cm x 17.2cm.

Figure 5. Sixmonth status-post extended left lateral segmentectomy.

Discussion

With the advent of minimally invasive interventional radiol-
ogy techniques, transarterial embolization has emerged as a
reasonable and often effective treatment option for this benign
condition given its low rate of morbidity.>’*In our current case,
while the embolization procedure did not visibly downsize
the lesion, it also did not complicate or negatively impact the
subsequent operative intervention of definitive hepatic resec-
tion. Additionally, it has been suggested that embolization
therapy can have a positive effect on the technical aspect of
the surgical procedure because it facilitates mobilization of
the liver by reducing the overall volume of the hemangioma
via occlusion of the main feeding vessels from the hepatic
arteries. This is especially relevant for patients at high risk for
bleeding during and after surgery, such as those with centrally
located hemangiomas and those with hemangiomas in close
proximity to vascular structures such as portal or hepatic veins.?
Embolization therapy has been successfully utilized to alleviate
symptoms of mass-effect abdominal pain and discomfort in the
time period prior to surgical intervention >’ Some institutions
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even advocate same day embolization followed by liver resec-
tion.! Therefore, it is our recommendation that initial treatment
with transarterial embolization for life-altering symptomatic
mega hepatic hemangiomas (> 10 cm) be considered as either
the sole therapy or as a staging (bridge) procedure prior to
definitive surgery.'”*7®!2 In summary, we advocate a stepwise
assessment of size, location, growth rate with IV contrast
CT or MR imaging plus adding clinical symptomatology as
the initial work-up of mega hepatic hemangiomas (>10 cm)
leading to upfront embolization if indicated, then to definitive
surgical therapy if embolization fails (Figure 6). In a similar
vein the American College of Gastroenterology in their practice
guideline recommends that for life-style altering symptomatic
giant hemangiomas greater than 10 cm that these patients be
referred for definitive surgical or non-surgical therapy by an
experienced healthcare team of providers."

This case report may be criticized for its exclusion of other
treatment modalities, most notably radiofrequency (RFA) and
microwave ablations (MWA).However, in general these modali-
ties are reserved for moderate size hepatic lesions (5-10cm) with
the caveatthat MWA tends to work better than RFA forrelatively
largerhemangiomas,and MWA’s effectiveness compared to RFA
is not hampered much by the “current/heat-sink” phenomenon
for hemangiomas that are located adjacent to portal or major
hepatic veins,nor by the local impedence of ablated (dessicated)
tissue, hence these methods have been shown to be promising
for definitive hepatic hemangioma treatment in some cases.'* '3
The effectiveness of these ablative modalities however are lim-
ited by the “heat sink” phenomenon for hemangiomas that are
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located adjacent to portal or major hepatic veins. Comparison
of these ablative modalities to embolization is a potential area
of further study that can help determine how ablation fits into
our current proposed treatment algorithm outlined above."
Radiation and liver transplantation are alternative treatment
options; however the first is for unresectable cases and is not
considered definitive and the second is generally reserved for
multiple simultaneous mega hemangiomas (>10cm) in which
resection of a large volume of liver parenchyma would risk
post-op liver failure 5!

Conclusion

Hepatic “mega” hemangiomas (>10cm) can be safely observed
when asymptomatic given their low risk for spontaneous or
traumatic rupture and other complications.’ Treatment should
be reserved for symptomatic patients after completing a thor-
ough history and physical evaluation to exclude other etiologies
for their complaints.>* When treatment is indicated based on
life-quality altering symptoms, it is prudent to begin with a
minimally-invasive interventional radiology procedure (embo-
lization or ablation) given its inherently low risk of morbidity
such as bleeding compared to surgery.®'*! If however embo-
lization or ablative therapies are ineffective, hepatic surgical
resection or enucleation remains the definitive treatment for
these refractory cases.>*¢
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