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Abstract

Sclerosing Angiomatoid Nodular Transformation (SANT) is a rare 
and benign lesion arising from the red pulp of the spleen, with an unknown 
etiopathogenesis. These tumors are usually asymptomatic and are found 
incidentally on radiographic examination. Therefore, high clinical suspicion is 
of great importance for the diagnosis. Splenectomy provides complete cure, 
and no recurrence and/or malignant transformation was reported to date. In 
this study, a rare case of SANT was reported in aadolescent male, and was 
discussed with the relevant literature.

sclerotic areas along with cellular nodular regions showing increased 
vascularity, which comprised the vast majority of the splenectomy 
material (Figure 2). The surgical specimen showed positivity patterns 
for CD31, CD34 and CD8 without evidence of a lymphomatous 
process. According to the histopathological findings, the lesion 
was diagnosed as SclerosingAngiomatoid Nodular Transformation 
(SANT). The patient was checked at regular intervals after surgery, 
and no sign of recurrence was detected until the first year of surgery.

Discussion
Lymphoid tumors, such as lymphoma are the most common 

neoplasms of the spleen, whereas nonlymphomatoid tumors were 
rarely reported, and are generally in vascular origin. Vascular 
neoplasms are the most common primary nonhematopoietic tumors of 
the spleen. They include hemangiomas, littoral cell angiomas, Splenic 
Hamartomas (SHs), lymphangiomas, hemangioendotheliomas, 
angiosarcomas, and Sclerosing Angiomatoid Nodular Transformation 
(SANT). Among those, hemangiomas, hemangioendotheliomas, and 
hamartomas are the most common variants. On the contrary, SANT 
is an extremely rare and benign vascular lesion, which was described 
as multiple angiomatoid nodules embedded in a fibrosclerotic 

Introduction
Sclerosing Angiomatoid Nodular Transformation (SANT) is a 

rare and benign lesion arising from the red pulp of the spleen, with 
an unknown etiopathogenesis [1-5]. It was first described by Martel 
et al. [6] in 2004, and often affects middle-aged adults, with a slight 
female preponderance. These lesions are usually detected incidentally 
by radiological methods, such as Computed Tomography (CT), 
Magnetic Resonance Imaging (MRI), and PET CT Scan or during the 
diagnostic workup of patients with chronic abdominal pain; however, 
definitive diagnosis requires histopathologic confirmation [7-20]. 
Splenectomy is the treatment of choice in symptomatic patients. 
Following the identification of this pathology, most case-reports 
that followed were described in adults [6,21,22]. Only a few cases of 
SANT were reported in adolescent subjects [23]. The following case 
describes the unusual presence of SANT in an adolescent male.

Case Presentation
A 16-year-old patient presented to the hospital forabdominal 

discomfort localized in the left upper quadrant (7/10). He suffered 
from isolated intermittent mild abdominal pain for approximately 1 
year. The patient reported a recent weight loss (5 kgs in one month). 
Serum blood tests were within normal ranges except for the presence 
of an iron deficiency anemia (Hb=11.5, MCV= 64, ferritin= 11), and 
positive IgG antibody with an elevated rate of kappa light chains. 
Abdominal ultrasonography revealed an enlarged spleen measuring 
15 cm with intrasplenic nodular hypoechoic mass. An abdominal 
contrast enhanced CT Scan showed a heterogeneously globular 
lesion measuring 9.6 x 8 x 4.83 cm with irregular margins and mild 
hypodensity compared to the rest of the splenic parenchyma (Figure 
1). The flow cytometry and the serum electrophoresis did not show 
any particular modifications suggestive of lymphoma. Bone marrow 
biopsy was undergone and was normal. Surgical treatment through 
splenectomy by laparotomy was undergone. No complication 
occurred postoperatively, and the patient was uneventfully discharged 
on the 4th day of surgery. Histopathology demonstrated hypocellular 
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Figure 1: An abdominal contrast enhanced CT Scan showed a 
heterogeneously globular lesion with irregular margins on the spleen.
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stroma, and vascular spaces surrounded by endothelial cells within 
each individual nodule. SANT is classically considered to be a disease 
of female preponderance. The patients usually present in the 30- to 
60-year age group. Patients with SANT are usually asymptomatic 
or have nonspecific abdominal pain [1,4,6,24-26]. Thus, most 
SANTs are found incidentally on radiographic examination, or 
during surgery for an unrelated condition. Our patient suffered 
from intermittent mild abdominal pain for approximately one year. 
Radiological methods including US, CT, and MRI are useful in the 
diagnosis of SANT. Imaging studies are not diagnostic but reveal 
a hypoechoic mass on ultrasonography and heterogeneous, low-
attenuation splenic lesions of unenhanced images on computed 
tomography scan. In other studies, CT and MRI findings of SANT 
were reported as a solid lesion with a radial contrast uptake pattern 
extending from the periphery toward the center, and containing 
a central scar. Based on the available findings (CT Scan, MRI, and 
PET Scan radiographics), most of the lesions are circumscribed, 
solitary, slightly hypodense compared to the surrounding splenic 
parenchyma on non-contrast image [7-20]. In our case, a preliminary 
diagnosis of SANT was considered according to the CT findings of 
the lesion. Gross pathologic examination of SANT shows a well-
circumscribed but non-encapsulated bosselated mass with multiple 
dark brown nodules. The lesion is slightly firmer than the rest of the 
spleen. SANT is seen as a solid, uncapsulated, red or brown nodule 
in the normal sized or slightly enlarged spleen. Microscopically, 
the lesion is composed of multiple confluent vascular nodules 
surrounded by concentric collagen fibers or fibrinoid rims. Centrally, 
the nodules consist of vascular channels of varying caliber lined with 
plump endothelial cells interspersed with ovoid or spindle cells. 
There are numerous red blood cells, and the intervening stroma is 
fibrosclerotic or myxoid, with scattered myofibroblasts, siderophages, 
and inflammatory cell infiltrates. Immunophenotyping of SANT 
comprises identification of patterns of CD31, CD34 and CD8 in 
one of the following 3 profiles: 1) CD34+/CD31+/CD8- indicating 
capillary derivation, 2) CD34-/CD31+/CD8+ indicating splenic 
sinusoidal lining cells and 3) CD34-/CD31+/CD8- indicating small 
veins [27-40]. Etiopathogenesis was not clearly defined; however, 
several mechanisms were hypothesized to date. It appears that SANT 
is probably a reactive lesion rather than a true neoplastic process, a 
theory supported by the high prevalence of concurrent conditions 
in SANT patients. In support of this hypothesis there have been 
reports of SANT cases that show stromal cells positive for Epstein-

Barr virus–Encoded small RNA (EBER-1). The fact that SANT can 
resemble an inflammatory pseudotumor has prompted some authors 
to suggest that the 2 lesions may, in fact, be the same. However, 
although the stromata of inflammatory pseudotumor and SANT 
may be histologically similar, inflammatory pseudotumors do not 
contain the angiomatoid nodules seen in SANT. Recently, a number 
of authors have suggested that the proliferation seen in SANT may be 
related to Immunoglobulin G4 (IgG4)–related sclerosing lesions due 
to the presence of plasma cells found in its stroma [39]. Differential 
diagnosis of SANT includes both benign and malignant lesions, 
such as hemangioma, littoral cell angioma, hemangioendothelioma, 
inflammatory myofibroblastic tumor, lymphangiomas, hamartoma 
and angiosarcomas. Others lesions like metastasis [11,23] or abscess 
[34] may also mimic SANT. Percutaneous needle biopsy is avoided 
because of serious complications, such as hemorrhage due to splenic 
rupture and needle-related seeding of tumoral cells. Splenectomy 
is a useful and effective technique for the management of SANT. 
These tumors should be resected in order to exclude malignancy and 
prevent potential risk of abdominal bleeding. Open or laparoscopic 
splenectomy is the mainstay surgical approach in patients with 
SANT, and allows complete cure [41-44]. In the present case, 
splenectomy by laparotomy was performed for the tumor. SANT 
has a good prognosis without a risk of recurrence, and no malignant 
transformation was reported to date. Similarly, our patient remained 
well, and no evidence of recurrence was detected within the follow-up 
period of 1 year.

In conclusion, SANT of the spleen is a rare disease, an exceptional 
cause of abdominal pain, and represents a diagnostic challenge. 
Although SANT has specific imaging findings, the presence of 
solitary splenic mass with nonspecific clinical presentations should 
alert radiologists and clinicians for the diagnosis of SANT. These 
tumors should be resected in order to exclude malignancy and 
prevent potential risk of abdominal bleeding. SANT has a good 
prognosis without a risk of recurrence. Large series are necessary for 
better understanding of this new pathological entity.
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