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Abstract

BACKGROUND

Sclerosing angiomatoid nodular transformation (SANT) is a rare disease of the
spleen. It has unique pathological features and mimics splenic tumor on
radiological imaging.

CASE SUMMARY

A 47-year-old woman was incidentally found to have a splenic mass on
abdominal ultrasound. She had a 10-cm postoperative scar in the lower abdomen
due to previous cesarean sections. The patient had a past history of anemia of
unknown etiology for 20 years. The patient underwent laparoscopic splenectomy.
The postoperative course was uneventful, with a hospital stay of 7 d. The
histopathological examination of the spleen revealed SANT. At the 6-mo follow-
up, the patient remained disease-free.

CONCLUSION
SANT is a rare benign disease mimicking a malignant tumor. A definitive
diagnosis can be made only on histopathology.

Key Words: Splenic neoplasms; Sclerosing angiomatoid nodular transformation; Spleen;
Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We report the case of a 47-year-old lady with long-standing anemia with an
incidentally detected splenic mass of 5.9 cm x 5.1 cm that appeared malignant on
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computed tomography. The patient underwent laparoscopic splenectomy.
Histopathological examination of the spleen revealed sclerosing angiomatoid nodular
transformation (SANT). SANT is a rare benign disease of the spleen that mimics
malignancy on radiological imaging. Preoperative diagnosis of SANT is difficult.
SANT should be included in the differential diagnosis when treating patients with a
splenic mass.

Citation: Li SX, Fan YH, Wu H, Lv GY. Sclerosing angiomatoid nodular transformation of the
spleen: A case report and literature review. World J Clin Cases 2021; 9(1): 211-217

URL: https://www.wjgnet.com/2307-8960/full/v9/i1/211.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i1.211

INTRODUCTION

Sclerosing angiomatoid nodular transformation (SANT) of the spleen is a rare benign
lesion. SANT was first reported and described as a benign splenic lesion by Martel
et al'. SANT is more common in women than men and has no characteristic clinical or
radiological features. Most patients undergo open or laparoscopic splenectomy due to
a diagnostic dilemma. The final diagnosis is made based on histopathological
examination of the spleen. We report a case of SANT and discuss the radiological and
immunohistochemical characteristics of this disease.

CASE PRESENTATION

Chief complaints
A 47-year-old woman visited our hospital for a yearly health checkup.

History of present illness
She denied any recent fever, allergy, chills, or changes in bowel habits.

History of past illness
The patient had a past history of anemia of unknown etiology for 20 years. She also
had a history of cesarean sections performed 23 years earlier.

Personal and family history
She did not have any addictions or any significant family history.

Physical examination

On clinical examination, there was a 10-cm postoperative scar in the lower abdomen
due to previous cesarean sections. The abdominal examination was unremarkable
with no organomegaly.

Laboratory examinations
Laboratory testing revealed a hemoglobin level of 85 g/L (normal, 115-150 g/L)
suggestive of moderate anemia. The white blood cell and platelet counts were normal.
The following tumor markers were within the normal range: serum carcinoembryonic
antigen (0.58 ng/mL, normal < 5.0 ng/mL); cancer antigen (CA) 125 (9.46 U/mL,
normal < 35 U/mL); alpha fetoprotein (5.38 ng/mL, normal < 20 ng/mL); and CA19-9
(56.97 U/mL, normal < 37 U/mL). The coagulation profile and liver function tests were
within normal limits.

To determine the cause of the anemia, the patient underwent a bone marrow biopsy
and smear examination, which revealed iron deficiency anemia.

Imaging examinations

On abdominal ultrasound, a splenic lesion 5.9 cm x 5.1 cm in size and hypoechoic in
nature was found at the upper pole of the spleen. A computed tomography (CT) scan
showed a hypodense solid lesion, 5.9 cm x 5.1 cm, located at the upper pole of the
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spleen in the non-contrast phase (Figure 1A) and mild progressive enhancement in the
contrast-enhanced phase (Figure 1B).

FINAL DIAGNOSIS

A final diagnosis of splenic tumor was made.

TREATMENT

With a provisional diagnosis of splenic tumor, the patient was scheduled for
laparoscopic splenectomy. The patient and her relatives were informed about the
increased risk of overwhelming post-splenectomy infection (OPSI) after splenectomy.
They were also informed about the need for an intraoperative histopathological
examination of the spleen, and if the tumor was benign, a spleen autotransplantation
would be considered”. However, due to the possibility of missing a malignancy on
intraoperative histopathological examination and the low risk of OPSI in adults, the
patient and her family members insisted on splenectomy and declined an
intraoperative histopathological examination.

During the operation, a mass lesion measuring 7 cm x 5.5 cm x 5 cm was found at
the upper pole of the spleen. Laparoscopic splenectomy was performed and the
resected spleen was sent for histological examination. The operative time was 85 min,
and estimated blood loss was 60 mL. The postoperative course was uneventful, with a
hospital stay of 7 d.

On macroscopic examination, the splenic lesion was well encapsulated, off-white
and dull-red in color, and firm in consistency (Figure 2). On microscopic examination,
there were multiple rounded hemangiomatous nodules surrounded by fibrosclerotic
stroma (Figure 3). Immunohistochemistry revealed the following findings (Figure 4):
cluster of differentiation (CD) 31 (+), CD34 (+), CD68 (+), Ki67 (1%), and smooth-
muscle actin (SMA) (+). Based on these findings, a pathological diagnosis of SANT
was made.

OUTCOME AND FOLLOW-UP

At the 6-mo follow-up, the patient remained disease-free and her anemia had resolved.

DISCUSSION

SANT is a rare benign lesion of the spleen. It was initially named multinodular
hemangioma by Rosai et alt’l. In 2004, Martel et al'"! coined the term SANT for the first
time. Based on their study of 25 cases, the authors concluded that SANT is a benign
vascular lesion of the spleen probably caused by a reactive process.

The exact pathogenesis of SANT is unknown. Some researchers have detected
Epstein-Barr virus RNA in resected specimens, suggesting that its pathogenesis could
be similar to that of inflammatory pseudotumorst. Other studies have found a large
number of IgG4-positive plasma cells in SANT samples, suggesting that SANT may be
associated with IgG4-related autoimmune diseasest’l.

SANT occurs more frequently in women than men. It is most often asymptomatic
and has no characteristic clinical features (Table 1). The most common complaint is
abdominal pain. In our case, the patient was asymptomatic. Laboratory tests may
show an elevated erythrocyte sedimentation rate, leukocytosis, and throm-
bocytopenial’l.

The most common imaging methods used for SANT are CT and magnetic resonance
imaging of the abdomen (Table 2). In most of the reported cases, SANT presents as a
solitary lesion but can be multifocal in rare cases. However, none of the radiological
features are pathognomonic of SANT, and further studies are required to differentiate
SANT from malignant lesions of the spleen. Raman et al"! noted that it is difficult to
differentiate SANT from other splenic diseases by radiological imaging alone. The
final diagnosis is mainly based on histopathological and immunohistochemical
examination of the resected specimen. The differential diagnosis of SANT includes
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Table 1 Clinical features of sclerosing angiomatoid nodular transformation reported in the literature

Mean age, Gender,

Ref. n Clinical features (n cases) Recurrence
yr FIM

Martel et all'l 25 48 17/8 Incidental finding on physical examination (14); Abdominal discomfort (6); No
Splenomegaly (4); Fever (1);

Diebold et all""] 16 44 9/7 Incidental finding on physical examination (7); Splenomegaly with anemia (5); No
Abdominal pain (2); Fever (2)

Hou et all'!l 10 42 8/2 Incidental finding on physical examination (8); Abdominal pain (1); Upper left No
abdominal pain (1)

Nomura et all'”] 71 46 27/44 Incidental finding on imaging studies (33); Abdominal or back discomfort, weight NA
loss, fever (27); Not described (11)

Pelizzo et all™*] 1 9wk 1/0 Severe abdominal distension and rectal bleeding (1) No

Liao et all'*! 1 50 1/0 Persistent neutrophilia and unintentional weight loss (1) No

Séanchez Belmar 1 42 0/1 Vomiting and headaches and intravenous drug user (1) No

et all™!

Jin et all'®! 37 45 16/19 Incidental finding on imaging studies (35); Fever and leukocytosis (1); Abdominal NA
pain (1)

Chikhladze et all'””l 2 45 1/1 Lasting feeling of abdominal fullness (1); Weight loss and recurring vomiting (1) No

All cases treated by splenectomy. NA: Information not available.

Table 2 Radiological characteristics of sclerosing angiomatoid nodular transformation reported in the literature

Previous Aforef et
Radiological characteristics

reports

Li et all®! Low density with small calcification on plain CT scan and progressive enhancement of the lesion after enhancement

Zeeb et al'®! Edge enhancement in arterial and portal phases. A stellate low-density region can be seen in the center of the delayed phase of the
lesion

Thacker et all"”! Persistent stellate low-density areas can be seen in the center of the lesion

Bamboat et all™)  MRI T2-WI showed that the center of the lesion was stellate and low-density, and it appeared as a spoked-wheel configuration

Karaosmanoglu ~ MRI and CT enhancement patterns of marginal enhancement and progressive spoked-wheel enhancement towards the center of the
et all*!! lesion

Nomura et all'’] CT: Lesion is well circumscribed and of lower attenuation compared to the background spleen, and the mass becomes isodense in the
delayed phase.MRI: On fat-saturated precontrast T1-weighted images SANT presented as a central hyperintense area consistent with
hemorrhage, and on T2-weighted images, the lesion appeared as a spoke and wheel pattern.

SANT: Sclerosing angiomatoid nodular transformation; CT: Computed tomography; MRI: Magnetic resonance imaging.

hemangioma, splenic hamartoma, angiosarcoma, hemangioendothelioma, and
inflammatory pseudotumor.

On histological examination with hematoxylin and eosin staining, multiple
hemangioma-like nodules, fissure-like or sinus-like vascular cavities are visible in the
center of the nodules, with a small number of tissue cells scattered around the lacunae,
and a dense concentric distribution of smooth muscle or collagen fibers around the
nodules. On immunohistochemical staining, three types of vascular structures are seen
in SANT nodules: A capillary network, sinusoid vascular spaces, and small venous
vessels. The cells of all three structures are CD31-positive. Moreover, the cells of the
capillary network are CD34-positive while the cells of the sinusoid vascular spaces are
CD8-positivel'’l. In addition, there are spindle cells around the nodules that are
positive for CD68, SMA, and vimentin. The cell proliferation (Ki-67) index is usually <
5%,

SANT of the spleen is a benign disease that does not require surgery unless the
patient is symptomatic. However, due to diagnostic dilemma, most patients undergo
splenectomy to rule out malignancy or another pathological disease of the spleen. In
our case, the patient underwent laparoscopic splenectomy and recovered without
complications. At the 6-mo follow-up, the patient was free of disease.
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Figure 1 Computed tomography of the abdomen showing the hypodense splenic lesion on non-contrast and contrast-enhanced images.
A: Non-contrast phase of computed tomography showed a hypodense solid lesion, 5.9 cm x 5.1 cm, located at the upper pole of the spleen; B: Contrast-enhanced
image showed a mild progressive enhancement of the lesion.

Figure 2 Cut section of the spleen showing well encapsulated splenic lesion, off-white and dull-red in color, and firm in consistency.

Figure 3 Microscopic appearance of the splenic lesion showing multiple rounded hemangiomatous nodules surrounded by
fibrosclerotic stroma (hematoxylin and eosin, 100 x).

CONCLUSION

SANT is a rare benign disease of the spleen that mimics malignant tumors on
radiological imaging. Clinical differentiation between SANT and other splenic diseases
is difficult. Splenectomy is both diagnostic and therapeutic in symptomatic cases. A
definitive diagnosis can be made only with histopathological and immuno-
histochemical examination of the resected spleen.
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Figure 4 Immunohistochemical analysis showed positive staining of the splenic tumor tissues for the following stains. A: CD31, B: CD34, C:

CD68, D: Smooth-muscle actin.
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