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ABSTRACT

Introduction: Littoral cell angioma of the spleen is an extremely rare primary vascular tumor.

Case Description: We report a case of littoral cell angioma of the spleen with massive splenomegaly. A 37-year-old man
with anemia, thrombocytopenia, leukocytosis, and splenomegaly was admitted to our hospital. A computed tomography
scan of the abdomen showed multiple hypodense nodules in the spleen, and the size of the spleen was 20 � 29 cm. The
preoperative computed tomography diagnosis was littoral cell angioma of the spleen. We successfully performed
hand-assisted laparoscopic splenectomy after splenic artery embolization, and the final diagnosis was littoral cell angioma.

Discussion: HALS with SAE during the appropriate time period is feasible and adequate for LCA with massive
splenomegaly.
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INTRODUCTION

Littoral cell angioma (LCA) of the spleen is a rare primary
vascular tumor arising from normal littoral cells lining the
venous sinuses of the splenic red pulp.1 This tumor is con-
sidered benign. About 80 cases have been reported.2–4 We
describe a case of LCA of the spleen with massive spleno-
megaly that was successfully treated by hand-assisted lapa-
roscopic splenectomy (HALS). Few case series of LCA
treated by a laparoscopic approach have been published.5–7

CASE REPORT

A 37-year-old man was referred to our hospital for further
evaluation of anemia, thrombocytopenia, leukocytosis,
and splenomegaly. The splenomegaly and laboratory ab-
normalities were found incidentally during a routine
checkup. The patient’s medical history was unremarkable,
and he was unaware of any familial-related disease. He
denied having weight loss, fever, or night sweats. A phys-

ical examination showed an enlarged nontender spleen
below the left costal margin. The laboratory results in-
cluded microcytic anemia (hemoglobin level, 8.6 g/dL),
thrombocytopenia (platelet count, 43 � 103/uL), and an
increased white blood cell count (12.24 � 103/uL). The
results of blood chemistry analysis showed an elevated
C-reactive protein level (4.90 mg/dL) and erythrocyte sed-
imentation rate (50 mm/h) and decreased levels of serum
iron (17 �g/dL) and ferritin (52 ng/mL). Electrolyte levels,
results of liver function tests and renal function tests, and
glucose levels were normal. A computed tomography
(CT) scan of the abdomen showed multiple hypodense
nodules in the spleen, and the size of the spleen was 20 �
29 cm (Figure 1). Considering the patient’s clinical symp-
toms and radiologic findings, our presumptive preopera-
tive diagnosis was LCA. However, lesions with multiple
hypodense nodules in the spleen have a broad differential
diagnosis, including other primary vascular tumors of the
spleen, other neoplastic tumors, and infection. Thus HALS
was planned.
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We performed splenic artery embolization (SAE) the day
before surgery to reduce intraoperative blood loss and the
operative time. The SAE was performed through a micro-
catheter inserted into the right groin with the patient
under local anesthesia. Gelfoam slurry (Ethicon, Somer-
ville, New Jersey) was carefully injected after selection of
2 segmental arteries with a microcatheter (Figure 2). With
the patient in the supine position, a 6-cm incision was
made at the upper midline for GelPort (Applied Medical,
Rancho Santa Margarita, California) to be placed. A 10-mm
30° laparoscope was placed at the superior crease of the
umbilicus, and a 12-mm main operating port was placed
to the right of the left midclavicular line. An additional
5-mm assisted port was set to the left of and lateral to the
main port. The intra-abdominal hand provided initial dis-
section of the inferior pole and the splenocolic ligament,
followed by dissection of the splenorenal ligament and
superior pole, using electrocautery and ultrasonic devices.
The splenic vascular pedicle was separated from the pan-
creatic tail with the intra-abdominal hand. The splenic
artery was ligated with Hem-o-lok (Teleflex Medical, Re-

search Triangle Park, North Carolina), and the splenic vein
was divided with an Endo GIA device (Covidien, Mans-
field, Massachusetts). The intraoperative course was un-
eventful, but the GelPort incision was enlarged by 2 cm
because an intact spleen was required for pathologic ex-
amination and the spleen was massive. The operative time
was 360 minutes, and the estimated blood loss was 700
mL. The resected spleen weighed 1864.0 g and measured
28.0 � 19.0 � 8.5 cm (Figure 3). A spongy configuration
with a few delicate gray septa and hemorrhagic features
was noted in sections. Some peritumoral vascular throm-
bosis was associated with previous splenic arterial embo-
lization. The lesion consisted of anastomosing vascular
channels with cystic dilatation and papillary projections,
and the cells lining the channels had an eosinophilic
cytoplasm (Figure 4). The final diagnosis was LCA with
hemorrhagic infarction.

The patient recovered well after surgery, but the platelet
count increased gradually until postoperative day 7 be-
cause of reactive thrombocytosis. The platelet count nor-

Figure 1. A computed tomography scan of the abdomen showed multiple hypodense nodules in the spleen. The size of the spleen was
20 � 29 cm.
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Figure 2. Preoperative splenic artery embolization was performed with a Gelfoam slurry after selection of 2 segmental arteries with a
microcatheter.

Figure 3. The resected spleen weighed 1864.0 g and measured 28.0 � 19.0 � 8.5 cm in dimension.
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malized after hydroxyurea therapy, and the patient was
discharged on the 10th postoperative day. He was well
and had no symptoms after surgery.

DISCUSSION

Primary vascular tumors of the spleen are uncommon.
Most are benign, and they range from benign hemangio-
mas to malignant angiosarcomas.3,8 LCA of the spleen was
reported in 1991 with characteristic features that distin-
guish it from other vascular splenic tumors.8 Gross patho-
logic analysis often shows a large spleen with multiple
spongy red-brown nodules that are blood filled, as in our
case. Littoral cells are derived from the splenic red cell
pulp sinuses and have features intermediate to those of
endothelial cells and macrophages. LCA is characterized
by the presence of vascular channels lined by tall or flat
endothelial cells with papillary projections.1,8–10

Patients with LCA present with an abdominal mass due to
splenomegaly, hypersplenism with ensuing anemia, or
thrombocytopenia, as well as other systemic symptoms
such as intermittent fever, fatigue, and weakness.1,9,11

Some reports have indicated that LCA may be completely
asymptomatic and represent an incidental imaging find-

ing.3,12 Our patient had thrombocytopenia, leukocytosis,
and massive splenomegaly.

The characteristics of LCA on a CT scan have been de-
scribed as multiple hypoattenuating lesions with a broad
differential diagnosis, including other primary vascular
tumors of the spleen, other neoplastic entities, or infec-
tion.8 Given these CT findings, it is difficult to diagnose
LCA before surgery. Levy et al9 reported on CT features in
8 cases of LCA that were identified as innumerable splenic
masses. Our case also showed innumerable hypodense
nodules in the spleen, and a preoperative diagnosis of
LCA was suspected based on the patient’s clinical symp-
toms and the CT scan.

Although LCA is considered a benign entity, close obser-
vation may be needed because of the potential for malig-
nant change, which has been described as littoral cell
angiosarcoma and littoral cell hemangioendothelioma.2,13

In previous reports, splenectomy was the treatment of
choice for vascular splenic tumors, and symptomatic LCA
was often relieved by splenectomy.3,14 In the present case,
because the patient had thrombocytopenia and hyper-
splenic symptoms with massive splenomegaly, we de-

Figure 4. Anastomosing vascular channels with papillary projection and cells lining the channels showed an eosinophilic cytoplasm
(H&E stain, original magnification �200).
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cided to perform a splenectomy, which was both diagnos-
tic and therapeutic.

The definition of massive splenomegaly is a craniocaudal
spleen length �20 cm, weight �1000 g, or both.15 The
large size of the spleen decreases the working space
available for dissection, making splenic mobilization more
difficult.16 Studies have reported that the use of HALS has
low conversion and complication rates; therefore HALS is
feasible and safe for patients with massive splenomeg-
aly.16–18 Wang et al19 reported that HALS for splenomegaly
was associated with a shorter operative time, less blood
loss, and lower conversion rate than pure laparoscopic
splenectomy, suggesting that HALS was more feasible
than laparoscopic splenectomy in the case of splenomeg-
aly. In our patient HALS was inevitable because the
spleen’s massive size caused dense adhesion and a nar-
row working space for mobilization; moreover, an addi-
tional incision was required anyway for intact removal of
the enlarged spleen.

Several studies have reported that preoperative emboliza-
tion of the splenic artery can reduce the size of the spleen,
intraoperative blood loss, and operative time.15,20 Poulin
et al21 reported that SAE is used for spleens 20 to 30 cm
long. In addition, Reso et al15 showed that HALS with
preoperative SAE for massive splenomegaly reduces the
operative time, intraoperative blood loss, and conversion
rate in their comparison of previous reports on HALS without
SAE. In our case we also performed preoperative SAE with a
Gelfoam slurry, and the patient underwent HALS 24 hours
after undergoing the procedure. Although we performed
preoperative embolization of the splenic artery, we could
not reduce the operative time or estimated blood loss. We
assume the reason for this is the prolonged period between
embolization and surgery. A previous study has indicated
that the proper timing for surgery is 2 to 4 hours after
embolization and a prolonged period between embolization
and surgery is ineffective for reducing splenic volume in
cases of splenomegaly.22 However, given the lack of studies
on the proper timing of surgery after embolization, we be-
lieve that further research is required.

CONCLUSION

LCA has unique histologic and immunohistologic features,
and a definite diagnosis is difficult to make preoperatively.
Therefore splenectomy should be considered to relieve
symptoms in patients with hypersplenism and massive
splenomegaly, as well as to distinguish other malignant
tumors of the spleen. HALS with SAE during the appro-

priate time period is feasible and adequate for LCA with
massive splenomegaly.
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