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Abstract
BACKGROUND
Splenic hamartoma (SH) is a rare, benign vascular proliferation that is often found incidentally. It may be misdiagnosed as a splenic aneurysm or splenic malignancy.

CASE SUMMARY
A 21-year-old male patient was admitted to our hospital with a complaint of an incidentally discovered asymptomatic splenic space-occupying lesion for 2 wk. Abdominal computed tomography (CT) scan showed a circular low-density shadow in the hilum of the spleen. Contrast-enhanced CT revealed an aneurysm located in the hilum of the spleen before operation. Laparoscopic splenectomy was performed and postoperative pathology revealed the presence of SH.

CONCLUSION
Imaging studies are insufficient for the differential diagnosis of SH from other diseases, and laparoscopic splenectomy is a less invasive procedure and useful for the diagnostic purpose as well.
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Core Tip: Splenic hamartoma (SH) is a rare, benign vascular proliferation that is found incidentally and often misdiagnosed. We present a case of incidentally discovered asymptomatic splenic space-occupying lesion, which was misdiagnosed as a splenic aneurysm. Laparoscopic splenectomy was performed and postoperative pathology revealed the presence of SH. The findings of this case study emphasize that imaging studies are insufficient for the differential diagnosis of SH from other diseases, and laparoscopic splenectomy is a less invasive procedure that is useful for diagnostic purposes as well.

INTRODUCTION
Splenic hamartoma (SH) is a very rare benign vascular lesion[1], with an incidence of three cases in 200000 splenectomies and an incidence of 0.024% to 0.13%[2]. It was first described in 1861 by Rokitansky[3], and was originally called splenoma, spleen within a spleen, fibrotic nodules, hemangioma, hyperplastic nodules, and tumor-like congenital malformations[4]. Most patients with SH are asymptomatic, with no specific imaging findings, making it difficult to distinguish from other benign and malignant splenic diseases. 
Herein, we report a 21-year-old male patient with an asymptomatic SH, which was misdiagnosed as an aneurysm.

CASE PRESENTATION
Chief complaints
A 21-year-old male was admitted to our hospital with abnormal nodules in the spleen on abdominal ultrasonography during a routine health check-up.

History of present illness
No remarkable medical history and weight loss were reported.

History of past illness
The patient had a free previous medical history.

Personal and family history
The patient had no related family and psychosocial history.

Physical examination
On physical examination, there was no palpable mass in the abdomen.

Laboratory examinations
Laboratory tests did not show any significant abnormalities.
Imaging examinations
Abdominal computed tomography (CT) showed a round low-density shadow at the hilum of the spleen with a clear boundary, measuring 3.5 cm × 3.6 cm × 3.7 cm. Contrast-enhanced CT revealed that in the arterial phase, the lesion presented heterogeneous enhancement, while in venous phase and delayed phase the enhancement was slightly higher than the density of the spleen, similar to those of aortic three-phase enhancement (Figure 1A-E).

MULTIDISCIPLINARY EXPERT CONSULTATION
A diagnosis of a benign lesion of the spleen was made and a splenic aneurysm was considered initially.

FINAL DIAGNOSIS
Morphopathological analyses of the spleen revealed that the lesion was soft, red and gray, measuring 3.0 cm, adjacent to the hilum of spleen (Figure 2A). Microscopic examination showed that the tumor had no definite capsule, which was mainly formed by the disordered arrangement of sinusoid lacunae with fissures. Similar to the red pulp with a disordered structure, dilated sinuses, endothelial cell proliferation and obesity, connective tissue, lymphocytes, plasma cells and granulocytes could be seen between the fissures, while white pulp and trabeculae were not seen. Immunohistochemical staining showed that the peripheral lymphoid follicles were positive for cluster of differentiation 20 (CD20), and the splenosomes were positive for CD3, CD4, and CD8. The follicular dendritic cells were positive for CD21, and the endothelial cells in the tuberous sinus expressed CD8 and CD34, and partially expressed CD31 and CD68, and Ki-67 was about 2% (Figure 2B-H). The final diagnosis was isolated SH.

TREATMENT
Due to the risk of spontaneous rupture in the case of misdiagnosed splenic aneurysm, the patient underwent laparoscopic splenectomy. The operation went smoothly. It was confirmed that the lesion originated from the spleen parenchyma near the splenic hilum rather than the splenic artery; thus, the diagnosis of splenic aneurysm was excluded.

OUTCOME AND FOLLOW-UP
The patient recovered uneventfully and was discharged on postoperative day 5 with adequate oral intake, and normal vital signs.

DISCUSSION
SH is a rare benign tumor that occurs at any age, with a mean age of 27 years for men and 37 years for women, and has equal incidence in males and females[5,6]. The tumor is usually detected incidentally as a singular lesion with a diameter ranging from a few millimeters up to 20 cm[7], but women seem to have larger lesions, probably due to hormonal influence on tumor growth[8]. Most patients with SH are asymptomatic while symptomatic patients account for only 15% of cases[9]. Signs and symptoms can be associated with the size of lesion. Common clinical manifestations include pain, palpable mass or spontaneous rupture[7,9,10]. Thrombocytopenia, anemia, pancytopenia, or malignant hematologic diseases are also mentioned occasionally[8,11-13].
SH should be differentiated from other vascular tumors of the spleen including hemangioma, lymphangioma, hemangioendothelioma, and angiosarcoma. Solid mass-forming lesions of the spleen such as lymphoma, metastatic disease, inflammatory pseudotumor and sarcoidosis are also included in the differential diagnosis[2,7,9,14-16]. Although imaging findings of SH are nonspecific, there are useful clues, such as on CT, SH appears as an isodense or hypodense solid mass, and heterogeneous contrast enhancement relative to adjacent normal spleen parenchyma was present in the arterial phase, venous phase or delayed phase[17]. On magnetic resonance imaging (MRI), SH appears isointense in the T1-weighted image, but heterogeneously hyperintense in the T2-weighted image compared to normal parenchyma[18].
Fine needle aspiration biopsy may be useful in establishing a definitive diagnosis preoperatively[4]. However, this technique is associated with some serious complications including bleeding and abdominal seeding; thus, it has been only performed in a limited number of cases[4,11]. Pathologically, SH shows unique histological features; the key immunohistochemical feature is CD8 positivity of the lining cells of the vascular channels. The cells are also positive for CD31, factor VIII–related antigen, and vimentin[1,11], all of which are helpful in differentiating SH from capillary hemangiomas or other vascular lesions of the spleen.
When an SH is suspected and malignancy cannot be ruled out, splenectomy should be considered. Laparoscopic splenectomy is the standard procedure for most of benign hematologic diseases and solid splenic tumors, and there is no exception for SH[19]. Additionally, partial splenectomy is an alternative procedure according to the age of the patient, size of the mass and findings of preoperative imaging studies[3,20].
The present case is the first SH that we encountered in clinical practice, due to the lack of experience and the non-specific features of the lesion, we misdiagnosed it as a splenic aneurysm initially. Fortunately, the subsequent operation and postoperative pathology corrected the diagnosis.

CONCLUSION
SH is a rare benign vascular proliferation characterized by CD8-positive immunophenotype of the lining endothelial cells. Imaging studies are insufficient for the differential diagnosis of SH from other diseases, resulting in frequent misdiagnosis. Laparoscopic splenectomy is a less invasive procedure and useful for the diagnostic purpose as well.
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Figure 1 The manifestation of tumor in different computed tomography phases. A: Computed tomography (CT) findings in plain phase; B: CT findings in the arterial phase; C: CT findings in the venous phase; D: CT findings in the delayed phase; E: CT findings of three-dimensional reconstruction of the artery.
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Figure 2 The postoperative gross specimen and pathological examination. A: Postoperative gross specimen; B: Hematoxylin and eosin staining of the lesion; C: Cluster of differentiation 3 (CD3) staining in immunohistochemistry (IHC); D: CD4 staining in IHC; E: CD8 staining in IHC; F: CD20 staining in IHC; G: CD34 staining in IHC; H: Ki-67 staining in IHC.
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