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Abstract
Primary splenic lesions are rare entities among which littoral cell angioma (LCA) is a recently described, uncommon vascular lesion that is unique to the spleen. It has heretofore been described primarily in pathologic series and has been found mostly to behave as a benign entity. A few reports of malignant variants have been reported. We present a case report of a solitary LCA discovered after splenectomy for an incidentally discovered splenic lesion, along with a literature review.
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Core tip: Littoral cell angioma (LCA) is a rare benign vascular lesion of the spleen. LCA can range from no symptoms to a vague set of symptoms such as: abd​ominal pain, splenomegaly, thrombocytopenia, anemia, fever, chills, weakness and fatigue. Diagnosis is made by histopathology after splenectomy. 
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INTRODUCTION
Primary splenic tumors are uncommon and are classified as lymphoid tumors, non-lymphoid tumors, and tumor like lesions[1-12] (Table 1). Among non-lymphoid tumors, vascular neoplasms are the most common and arise from the vascular elements that compose the splenic red pulp. Conversely, the lymphatic tissue containing splenic white pulp is from where lymphoid neoplasms arise. In regards to vascular tumors of the spleen, the biologic behavior can be both benign and malignant.

Littoral cell angioma (LCA) of the spleen is a rare vascular tumor that was first described in 1991 by Bhatt et al[13]. Initially thought to be benign, the biologic behavior of LCA has not been firmly established, as there have been several reports of LCA with malignant features[14,15]. LCA may occur at any age and has no gender predilection. To date, a total of 110 cases have been reported in the literature with 4 published patho​logic series and 3 published case series[13,16-32].

LCA is discovered as a splenic lesion in patients who are undergoing a workup for laboratory evidence of anemia or thrombocytopenia[33-36]. Imaging findings of LCA are nonspecific and splenomegaly, to a varying degree, is a common finding. Due to the nonspecific findings that often result from the diagnostic workup, splenectomy is often performed for both diagnostic and therapeutic purposes. In the present report, a case of an incidentally discovered LCA is described.

CASE REPORT
A 65-year-old female presented to the outpatient oncology surgery clinic for surgical evaluation of a 2.2 cm splenic lesion. The lesion was discovered incidentally on a computed tomography (CT) abdomen/pelvis study to evaluate recurrent urinary tract infections (Figure 1). Also, the CT scan revealed a second incidental finding of a 1.1 cm right adrenal nodule. The patient was asymptomatic without abdominal pain, persistent fever, chills, weight loss, or other constitutional symptoms. Her past medical history included hypertension, diabetes mellitus, gout and peripheral neuropathy. Physical examination was unremarkable except for abdominal wall scars from prior open hysterectomy, cholecy​stectomy and left nephrectomy, the latter of which which was performed at a young age for a nonfunctioning left kidney secondary to congenital ureteropelvic junction obstruction. A biochemical workup to exclude a functioning adrenal tumor was performed and included serum renin and aldosterone levels as well as 24 h urinary fractionated metanephrine and cortisol levels, all of which were within the limits of normal. Of note, she was not leukopenic, anemic or thrombocytopenic.

Given the size of her incidentally discovered splenic lesion, she was offered operative resection for diagnostic purposes. Based on her extensive prior surgical history, an open approach to the splenectomy was planned. The patient received preoperative pneumococcal, meningococcal and haemophilus B vaccinations. The operation and recovery were uneventful and the patient was discharged to home on postoperative day four. 

Grossly, the spleen weighed 270 g and measured 23.3 cm × 18.1 cm × 7.2 cm. The splenic lesion measu​red 2 cm × 2 cm × 2 cm. Histopathologically, the tumor was found to have anastomosing vascular channels with large cyst formations which were lined predominately by tall, histiocytoid cells which projected into the vascular spaces along with interspersed flat endothelial cells (Figures 2 and 3). Immunohistochemically, the cells compromising the tumor stained positive for CD68 and lysozyme (Figures 4A and B). The specimen also showed variable expression of S100. CD34 and CD31 stains were positive on the endothelial cells, however negative on the histiocytoid cells (Figures 4C and D). Final pathologic diagnosis was littoral cell angioma.

DISCUSSION
LCA is a rare vascular neoplasm of the spleen. It has been found to affect both men and women in an equal distribution. Given the relative lack of symptom speci​ficity, LCA is most often found incidentally as a splenic mass on abdominal imaging; however, two cases of LCA presenting with splenic rupture and hemoperitoneum have been reported[37,38]. The sonographic appearance of LCA is variable, and ranges from a hypoechoic to a hyperechoic mass with a mottled texture[14]. On contrast enhanced CT, LCA is isodense to slightly hypodense as related to the surrounding splenic parenchyma in both the arterial and early portal venous phase[39,40]. Magnetic resonance imaging characteristically shows a T1 and T2 hypointense mass. LCA is often multifocal and lesions can be variable in size[14]. The differential diagnosis of lesions that can mimic LCA on imaging includes lymphangioma, hamar​toma, lymphoma, Kaposi’s sarcoma, and hemangioma. Therefore, a definitive diagnosis can only be obtained pathologically[41].

Pathologically, LCA is a vascular tumor of the spleen that represents a tumoral counterpart of the normally present littoral cells that line the splenic sinus channels of the red pulp[30]. First described by Falk et al[33] in 1991 in a pathologic series of 17 cases, this new entity was described histologically as consisting of anastomosing vascular channels with cyst like spaces and papillary projections. The endothelial cells lining the channels are tall and plump compared to the flat endothelial cells lining the channels in a normal spleen. Immunohistochemically, LCA is characteristically CD 34 negative, CD 68 positive, CD 21 positive and CD 8 negative[22]. Additionally, the epithelial cells in LCA do occasionally express S-100 protein[16]. High expression of formin homology domain protein 1 (FHOD1) distingui​shed littoral cells from LCA. FHOD1 protein is expressed by normal littoral cells, not by LCA[42]. Further research has been done evaluating molecular markers and LCA to help aide in the accurate diagnosis of LCA tumors. O’Malley et al[43], looked at splenic lesions and the activity of the Ets Related Gene (ERG) and the Wilms Tumor-1 gene (WT-1). They found that LCA splenic lesions had a pattern of ERG positive and WT-1 negative[43]. Of the other types of splenic lesions evaluated cavernous hemangiomas were found to have the same pattern, therefore these markers are not specific enough alone to make the diagnosis of LCA.

LCA has most commonly been described as a benign process. However, observations of malignant behavior have been described[41]. In one case, metastatic lesions were found in the liver and retroperitoneum four years after splenectomy for LCA[44]. This case initially had symptoms of ureteral obstruction and renal failure. In comparison, our patient did not have ureteral obstru​ction however did have recurrent UTI’s and a history of congenital ureteropelvic junction obstruction. Kranzfelder et al[45], showed a case of familial individuals with LCA and primary splenic angiosarcoma, raising the question of possible malignant transformation. There were no similar signs and symptoms between their case and the presented case. Harmon et al[17], published a case report of a patient with transitional cell carcinoma of the bladder with suspected splenic metastasis. The pathology revealed LCA and not splenic metastasis. Ben-Izhak et al[14], showed a case of malignant littoral cell tumor naming it littoral cell hemangioendothelioma. This case report featured a symptomatic patient with liver metastasis eight years after splenectomy. In reviewing all of these cases, the immunohistochemical pattern was similar giving the diagnosis of LCA. 

LCA has been shown to be rarely associated with visceral malignancies including colorectal adeno​carcinoma, pancreatic cystadenocarcinoma, pancreatic neuroendocrine tumor, renal cell cancer, hepatocellular carcinoma, non-small cell lung cancer, seminoma, ovarian cystadenocarcinoma, papillary thyroid cancer and transitional cell carcinoma of the bladder[17]. Furthermore, there have been a few reports describing an association of LCA with immunological disorders, such as, ankylosing spondylitis, myelodysplastic syndrome, non-Hodgkin lymphoma, Crohn’s disease, Wiskott Aldrich syndrome, chronic glomerulonephritis, aplastic anemia and Gaucher’s disease[17,22,46]. Given the association of LCA with other malignancies as well as the few reported cases of malignant behavior, patients should undergo close follow up after splenectomy; however, no established postoperative surveillance guidelines exist.

Littoral cell angioma is a rare vascular tumor of the splenic red pulp, and is typically an incidental finding on abdominal imaging. The splenic lesion can only truly be differentiated from other splenic masses by histologic examination. Splenectomy is the appropriate treat​ment, as LCA has a variable behavior pattern of which malignant tendencies are worrisome. Furthermore, longitudinal surveillance in the postoperative phase is recommended.

COMMENTS
Case characteristics

Littoral cell angioma (LCA) can range from no symptoms to a vague set of symptoms such as: abdominal pain, splenomegaly, thrombocytopenia, anemia, fever, chills, weakness and fatigue.

Clinical diagnosis

The main clinical finding is a splenic lesion.

Differential diagnosis

The differential diagnosis of a splenic lesion is lymphoid, vascular, non lymphoid and tumor like which can be distinguished by pathology.

Imaging diagnosis

Ultrasound, computed tomography and magnetic resonance imaging are all acceptable modalities for imaging and diagnosing a splenic tumor; all of which are non-specific for LCA.

Pathological diagnosis

The splenic specimen is analyzed for abnormal littoral cells along with immunohistochemical stains to provide definitive diagnosis of LCA.

Treatment

Treatment is surgical resection with close surveillance as a malignant variant is possible.

Related reports

Over a hundred cases of LCA have been reported since 1991, research continues into the realm of pathological markers and surveillance is new territory with cases of malignant variants being reported.

Term explanation

Hemangioendothelioma is a term to describe a vascular neoplasm that may be considered benign as well as malignant.

Experiences and lessons

This case teaches that there is malignant potential for LCA lesions of the spleen.

Peer-review

This is the well-written case report of LCA. 
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Figure Legends
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Figure 1  Computed tomography abdomen and pelvis, axial view of hypodense splenic lesion.
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Figure 2  High power view of the tumor demonstrates tall columnar endothelial cells that line the cyst-like spaces. These cells show no cytologic, nuclear atypia or mitotic figures (H and E stain, × 400).
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Figure 3  Low power view of the well-demarcated tumor with uninvolved spleen. The tumor has anastomosing vascular channels and cyst-like hemorrhagic spaces.
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Figure 4  Endothelial cells lining the cyst-like spaces are immunoreactive. A: CD68 (CD68 stain, × 100); B: Histiocytic marker lysozyme (lysozyme stain, × 400); C: Endothelial marker CD34 and the histocytoid cells are negative for CD34 (CD34 stain, × 400); D: Endothelial marker CD31 (CD31 stain, × 400).

P- Reviewer: Kai K, Mueller WC, Sergi C    S- Editor: Tian YL    L- Editor: A    E- Editor: Jiao XK  

Table 1  Classification of splenic tumors with associated clinical, pathological and radiological factors[1-12]


Category


�
Type


�
Clinical


�
Pathological


�
Radiological


�
�
�
Non Hodgkin lymphoma


�
Fevers, sweats, change in weight are common symptoms


�
Derived from B or T cells, lympho-proliferative


�
CT: Hypodense nodules, diffuse or military distribution


�
�
�
�
�
�
MRI: Isotense on precontrast images, hypotense on postcontrast images


�
�
Lymphoid


�
Hodgkins lymphoma


�
Spleen is a rare primary site


�
Nodular sclerosis subtype, Reed-Sternberg cells


�
CT: Hypodense nodules with nodular sclerosis


�
�
�
Inflammatory pseudotumor


�
Secondary to inflammatory response to infection or injury


 Benign�
Spindle cells, lymphocytes in fibroblastic stroma


�
CT: Well circumscribed +/- calcifications, hypoattenuating


�
�
�
�
�
�
MRI: Hypo- or isointense on T1 images. Variable signaling on T2 images


�
�
�
Plasmacytoma


�
Rare diagnosis


�
Diffuse infiltration of plasma cells


�
Not well categorized findings


�
�
�
Histocytic lymphoma


�
Non specific symptoms, elevated ESR


�
Nodules with central necrosis


�
US: Cystic appearance


�
�
�
�
�
�
CT: Sharply demarcated with central necrosis


�
�
�
Hemangioma


�
Benign, slow growth, asymptomatic


�
Sinusoidal epithelium, proliferation of vascular channels


�
Solid to cystic components


�
�
�
�
�
�
US: Echogenic solid to complex mass


�
�
�
�
�
�
CT: Iso- to hypoattenuation associated with calcification


�
�
�
�
�
�
MRI: Hypo- to isointense on T1 images, hyperintense on T2 images


�
�
�
Hamartoma


�
Benign, asymptomatic. Associated with tuberous sclerosis and Wiskott Aldrich


�
Solid nodules, well circumscribed, well defined gross appearance. Unorganized vascular channels with fibrotic cords


�
US: More sensitive than CT, solid mass +/- calcification


�
�
�
�
�
�
CT: Isoattenuating


�
�
�
�
�
�
MRI: Isointense on T1 images, hyperintense


�
�
�
Lymphangioma


�
Asymptomatic, benign, mostly in children


�
Multiple solitary nodules, Flattened endothelium with proteinaceous material in a capillary, cavernous or cystic presentation


�
US: Splenic cysts hypoechoic septations


�
�
�
�
�
�
CT: Thin walled low attenuation masses, subcapsular location


�
�
�
�
�
�
MRI: Hypointense on T1 images, hyperintense on T2 images


�
�
Vascular


�
Littoral cell angioma


�
Asymptomatic, benign with malignant potential


�
Well delineated nodules of anastomosing vascular channels with endothelial cells


�
US: Hypoechoic to hyperechoic


�
�
�
�
�
�
CT: Iso to hypoattenuating with contrast enhancement


�
�
�
�
�
�
MRI: Low intensity lesions


�
�
�
Angiosarcoma


�
Older patients, malignant, nonspecific symptoms


�
Diffuse involvement of spleen arises from sinus endothelial cells, high mitotic rate


�
US: Complex mass, heterogenous, necrotic degeneration


�
�
�
�
�
�
CT: Ill-defined mass with heterogenous enhancement, punctate calcification


�
�
�
�
�
�
MRI: Mixed signal intensity on T1 and T2


�
�
�
Hemangioendothelioma


�
Nonspecific symptoms, young adults


�
Variable morphologic appearance


�
US: Hypoechoic mass


�
�
�
�
�
�
CT: Low attenuated mass with enhancement of solid portions


�
�
�
�
�
�
MRI: Heterogenous solid mass. Hypointense on T1 and T2 images


�
�
�
Fibrosarcoma


�
Asymptomatic


�
Well differentiated, spindle shaped, fibroblasts, collagen is commonly present


�
Non specific imaging findings


�
�
Non- lymphoid


�
Lipoma


�
Asymptomatic


�
Adipose tissue, no atypia, cytoplasmic vacuoles


�
CT: Well defined fat density mass


�
�
�
Kaposi sarcoma


�
Associated with HIV/AIDS +/- skin lesions


�
Spindle cell proliferation, spongelike vascular channels


�
CT: Ill-defined nodules, homogeneous


�
�
�
�
�
�
US: Hyperechoic nodules


�
�
�
Peliosis


�
Associated with anabolic steroid, TB, AIDS, cancer. Asymptomatic


�
Cyst like blood filled cavities within splenic parenchyma


�
US: Echogenic mass


�
�
�
�
�
�
CT: Hypoattenuating, multiloculated with septa


�
�
Tumor like


�
Nonparasitic cysts


�
 Congenital or neoplastic in origin. Benign. 


�
Varies according to type of cyst including dermoid cyst


�
US: Cystic lesions with solid components


�
�
�
�
�
�
CT: Hypoattenuating lesions, well defined


�
�
�
Granulomas


�
Associated with chronic granulomatous disease and sarcoidosis


�
Granulomas non-necrotizing or necrotizing


�
CT: Hypodense nodules


�
�
�
�
�
�
MRI: Hypointense T1 and T2


�
�
ESR: Erythrocyte sedimentation rate; CT: Computed tomography; MRI: Magnetic resonance imaging; US: Ultrasound; HIV: Human immunodeficiency virus; AIDS: Acquired immunodeficiency syndrome; TB: Tuberculosis.
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