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Patient: Male, 57-year-old
Final Diagnosis: Sclerosing angiomatoid nodular transformation (SANT) of spleen
Symptoms: Anemia
Medication: -
Clinical Procedure: Splenectomy
Specialty: Surgery

Objective: Rare disease

Background: Sclerosing angiomatoid nodular transformation (SANT) of the spleen is a rare benign disease of the splenic red
pulp of unknown etiology. Definite diagnosis is made on histopathology alone as it has no diagnostic radiolog-
ic characteristics.

Case Report: We present a case of a large incidental splenic mass in a middle-aged man, whose refractory anemia resolved
with splenectomy. Our initial imaging studies failed to differentiate this lesion from other splenic lesions like
hamartoma and haemangioma. To the best of our knowledge, no SANT cases in the literature have been in-
vestigated with red cell scan, as performed in our patient, nor has any case had resolved anemia after treat-
ment. Splenectomy was offered as malignancy could not be safely excluded. Histopathology confirmed the di-
agnosis of SANT. The patient made good recovery and had no signs of recurrence 2 years later.

Conclusions: SANT of the spleen is a rare condition that can mimic many other splenic tumors and poses diagnostic chal-
lenge when histopathology is unavailable. Our case adds to the number of SANT reported in literature in the
hope of elucidating the pathophysiology of this rare condition.
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Background

Sclerosing angiomatoid nodular transformation (SANT) of the
spleen is a rare benign vascular disease originating from splen-
ic red pulp. Most patients are asymptomatic, with incidental
findings of splenomegaly on physical examination or imaging
performed for other unrelated conditions, as in our patient.
Preoperative diagnosis remains a challenge as there is current-
ly no biomarker specific for SANT. Imaging plays an important
role in aiding diagnosis, although there is no pathognomon-
ic imaging feature. Due to the diagnostic dilemma, most pa-
tients are offered splenectomy due to the risk of splenic rup-
ture and malignancy. We herein report a case of SANT that was
initially thought to be a hemangioma or hamartoma, and the
patient was offered splenectomy with associated resolution
of chronic intractable anemia.

A literature search was performed to understand the clinico-
pathologic manifestations and differential diagnoses of SANT.

Case Report

A 57-year-old man presented with an incidental large splenic
mass on ultrasound performed for investigating a sensation
of incomplete micturition. His background medical history was
significant for chronic anemia refractory to iron supplementa-
tion and dietary modifications for almost 8 years. His anemia
was investigated with a panendoscopy, which was unremark-
able. Other past medical history included gastroesophage-
al reflux disease, hypertension, and chronic schizophrenia.
Medications included nifedipine, olanzapine, ranitidine, and
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iron tablets. Surgically, he had bilateral inguinal hernias repair
at the age of 5 and right hip surgery in his teens. On physi-
cal examination, his abdomen was soft and non-tender with
no organomegaly.

Blood tests were unremarkable except for microcytic hypo-
chromic anemia and a mildly raised C reactive protein of 46.7
mg/L (upper limit reference limit: 8 mg/L). Table 1 compares
the patient’s hemoglobin and iron studies level during the
pre- and postoperative periods (he was operated on in 2019).

A CT abdomen/pelvis revealed a relatively well-circumscribed
8x10x6 cm homogeneous mass centered within the superior
pole of the spleen containing several punctate calcifications
scattered around the periphery, which favored a benign lesion
suggestive of hemangioma (Figure 1).

MRI scan (Figures 2, 3) showed a 104x87 mm solitary upper-
pole splenic lesion with extensive signal dropout which ap-
peared primarily related to hemosiderin deposition and to a
lesser extent calcification. The lesion was hypoenhancing rela-
tive to the splenic parenchyma in the arterial phase, becoming
more isointense on the portal venous phase and remaining so
in the delayed phase. On T2 signal, the lesion was isointense
to the spleen and minimally hyperintense relative to the liver.
This was atypical for hemangioma.

Ared cell scan showed an absent perfusion in the lesion initial-
ly with only a thin rim of patchy tracer activity at the periphery.
There was minor filling within the body of the lesion on de-
layed images. This was non-diagnostic for a splenic hemangio-
ma but raised the possibility of a splenic hamartoma (Figure 4).

Table 1. Patient’s hemoglobin and iron studies during pre- and postoperative periods.
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(reference range: 30-320 ug/L)

MCV — mean corpuscular volume; MCH — mean corpuscular hemoglobin.
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Figure 1. CT abdomen and pelvis with contrast (axial view).
A relatively well-circumscribed homogenously low-
density mass centered within superior pole of the
spleen. Little spicules of calcification are seen in the
periphery.

Figure 2. MRI abdomen (T1 sequence). Enhancement of central
scar tissue with many hemosiderin nodules scattered
throughout, predominantly in the periphery. The lesion
contains scar tissue and hemosiderin nodules and has
a relatively organized architecture.

A PET-FDG scan was done to rule out splenic lymphoma. It
showed mild heterogenous FDG uptake (SUV-max 5.4 [stan-
dardized uptake value]) of the splenic mass and no FDG avid
lymphadenopathy (Figure 5).

The decision to operate was made given the risk of rupture
and uncertainty in diagnosis as malignancy could not be safe-
ly excluded. Core biopsy was not attempted due to the fear
of seeding (in the case of malignancy) and bleeding. The pa-
tient underwent open splenectomy after having the required
vaccination as per national guidelines. Intraoperatively, there
was a 10-cm multilobulated firm lesion at the superolateral
aspect of spleen. The pancreatic tail was seen and preserved.
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Figure 3. MRI abdomen (T2 sequence). Lesion of interest
showing an organized rim of hemosiderin with parallel,
almost medullary lines that radiate to the middle.

Macroscopically, the entire specimen weighed 430 g. The hi-
lum appeared free of the lesion. The cut surface revealed a
sclerosed, firm trabeculated lesion which appeared largely en-
capsulated, with a red-to-tan cut surface, with the largest di-
mension 65x80 mm on the cut surface. No lymph nodes were
macroscopically identified within the hilar fat (Figure 6).

Microscopically, there was a relatively well-circumscribed le-
sion within the splenic parenchyma with areas of nodular
architecture. Extensive deposition of sclerotic collagen was
noted centrally, and numerous small vessels lined by bland
endothelium were present, the majority with compressed lu-
mina. Extravasation of red cells was evident, and there was
hemosiderin deposition in areas. The background stroma in-
cluded areas containing bland spindle cells, and a mixed in-
flammatory cell infiltrate dominated by histiocytes (Figure 7).
Immunohistochemistry (Figure 8) demonstrated that the cap-
illary vessels were positive for CD31 and CD34 but negative
for CD 8; the sinusoids were positive for CD31 and CD8 but
CD34 negative; and only CD31 was positive in the small veins.
Macrophages were positive for CD68. Overall, the morpholo-
gy and immunophenotype were consistent with benign scle-
rosing angiomatoid nodular transformation.

The patient had an uneventful postoperative recovery, with

immediate resolution of his recalcitrant anemia and he re-
mained well at 24 months.

Discussion

Sclerosing angiomatoid nodular transformation (SANT) of the
spleen is an uncommon benign vascular disease originating
from splenic red pulp [1]. Initially thought to be a hamartoma
or hemangioma by some authors, Martel first introduced the
term SANT in 2004 after examination of a series of 25 cases [2].
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Figure 4. Red cell scan. Large and relatively avascular lesion within the spleen, which only shows minor “filling-in” on delayed imaging.
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Figure 5. PET-FDG scan. The large splenic mass showed mild
heterogenous FDG uptake (SUV-max 5.4).

Figure 6. An 80-mm bosselated lesion was seen in the superior
pole of the spleen, with intact overlying capsule.
The cut surface showed a well-demarcated but
encapsulated nodular lesion with areas of sclerosis.

Epidemiologically, it occurs predominantly in middle-aged peo-
ple, with female pre-dominance [3,4]. The etiology of SANT is
unclear, and it can present as solitary or multiple lesions. While
some studies hypothesize that SANT is a response to hamar-
toma and trauma, others demonstrated a relationship with
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Figure 7. The lesion appeared nodular, with areas of sclerosis,
numerous small compressed vessels with adjacent red
cell extravasation and hemosiderin deposition, and
a background of bland myofibroblasts and chronic
inflammatory cells.

compressed capillary vessels present.

Epstein-Barr virus infection (hence an inflammatory pseudotu-
mor) and immunoglobulin G4-related autoimmune diseases [5-7].

Most patients with SANT are asymptomatic, with incidental
findings of splenomegaly on physical examination or imaging
performed for other unrelated conditions [4,8], as occurred in
our patient, but some patients present with non-specific symp-
toms of abdominal pain, nausea, vomiting, anemia or malnutri-
tion [5,9,10]. Our patient had chronic anemia not responding
to dietary changes and iron supplementation. More detailed
analysis of patient’s blood was not possible due to rapid res-
olution of anemia following splenectomy, which was an un-
expected and serendipitous outcome. Our case appears to be
the first ever reported in the literature of resolution of chron-
ic anemia following splenectomy for SANT. Therefore, the ex-
act pathophysiology is unknown but we hypothesize that any
tumor in the spleen increases red blood cells destruction, as
evident by histopathology showing extravasation of red blood
cells. It is also possible that it was an anemia of chronic disease,
which is a chronic functional iron-deficiency anemia on a back-
ground of chronic disease in this evolving splenic tumor [11].

While SANT had been found in the setting of some malignan-
cies, the lesion itself is benign, with no recurrence or malignant
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potential reported to date [12,13]. The diagnosis of SANT can
be challenging without histological confirmation. As there is
currently no biomarker specific for SANT, imaging plays an im-
portant role in aiding diagnosis.

The presence of internal vascularity on color Doppler ultra-
sound in a spleen with heterogenous echotexture may pro-
vide some clues suggesting SANT. However, ultrasound alone
is insufficient, as SANT can have different appearances on an
ultrasound [14].

In 2021, Liao et al studied 18 patients with SANT and identi-
fied computed tomography (CT) and magnetic resonance im-
aging (MRI) features of this condition. These features are: (a)
clear boundary with smooth margin or lobulation, (b) occa-
sional calcification and mild hypoattenuation on plain CT, (c)
heterogenous hypointensity on T2-weighted imaging or dif-
fusion-weighted imaging, (d) reduced local signal intensity on
in-phase images in comparison to out-of-phase images, (e)
central fibrous scar, and (f) enhancement characteristics. The
latter include progressive and centripetal, nodular, or delayed
central fibrous scar enhancement as well as spoke-wheel pat-
tern. Spoke-wheel pattern correlates with histopathology, in
which angiomatous nodules concentrate around the periph-
ery of the lesion, in addition to a radiating pattern between
fibrous scar branches [15].

These imaging features are, however, only for solitary SANT.
The imaging features of multiple-lesion SANT are different,
especially on T1- and T2-weighted imaging and contrast-en-
hanced imaging. It was found that multiple SANT has inconsis-
tent imaging findings, and this may be due to a smaller num-
ber of cases reported or differing pathogenesis between single
and multiple SANTs [16]. More recently, a study of 5 patients
with SANT by Shao et al proposed the finding of peripheral en-
hancement of a splenic lesion in arterial phase CT to be con-
sidered a sign suggestive of SANT [17].

In positron emission tomography-computed tomography
(PET-CT) scans, SANT demonstrates a low degree of FDG up-
take, which can be explained by the number of hemosiderin-
laden macrophages and inflammatory cells in angiomatoid
nodules [18]. This characteristic of SANT makes it difficult to
rule out malignancy. In a study by Matsubara, a patient with
SANT was followed up with PET-CT 5 years after an initial di-
agnosis, with the subsequent scan showing an increase in
FDG uptake as compared to the first scan [19]. The patient
subsequently had splenectomy even though the size of the
spleen had reduced.

SANT has wide differential diagnoses ranging from benign con-
ditions such as angioma, hamartoma, lymphangioma, littoral
cell angioma, and inflammatory pseudotumor to malignant
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conditions like angiosarcoma, lymphoma, and metastatic splenic
tumor. Despite efforts to distinguish SANT from other differen-
tials, diagnosing SANT solely from imaging is challenging [5].

In general, splenectomy remains the first-line management for
SANT. This avoids the risk of suspicion of malignancy and spon-
taneous rupture of the spleen, although to date, only 1 case of
SANT had ruptured, as reported by Pelizzo et al in a 9-week-old
female infant [20]. Most patients underwent open or laparoscop-
ic splenectomy. The operative time, blood loss, and postopera-
tive complications were comparable between the 2 approaches.
However, shorter hospital stay was seen with the laparoscopic
group. Other factor for consideration when choosing either an
open or laparoscopic approach would be the size of the spleen
on preoperative imaging, as a massive spleen can limit laparo-
scopic space. In addition, when the diagnosis of malignancy is
unable to be safely excluded, it is important to preserve splen-
ic integrity to achieve en bloc resections [21,22].

There were also studies on the option of obtaining a core nee-
dle biopsy of the splenic mass, but this is not recommend-
ed, as the result was low yield and it has potential compli-
cations of hemorrhage and damage to the bowel, lungs, and
diaphragm [13].

In a recent retrospective study by Jin et al in 2020, the op-
tion of laparoscopic partial splenectomy (LPS) to treat SANT
became promising as it avoids the risks of asplenia and over-
whelming post-splenectomy infection (OPSI). In that study, LPS
was successfully performed in 13 patients following intraoper-
ative frozen section examination to exclude malignancy. None
of the patients who underwent LPS had recurrence during the
median follow-up period of 46 months, and the postoperative
platelet count peak was significantly lower compared to open
or laparoscopic groups [21].

The only method to confirm SANT is immunohistochemis-
try. It has characteristic features of CD34(-) CD31(+) CD8(+)
for sinusoids, CD34(+) CD31(+) CD8(-) for capillaries, and
CD34(-) CD31(+) CD8(-) for small veins. CD68 is positive in mac-
rophages. Macroscopically, SANT presents as a well-demarcat-
ed mass with a central gray-white stellate scar and peripheral
reddish-brown nodules. On a microscopic view, multiple angi-
omatous nodules surrounded by fibrous collagen tissue can
be seen, in addition to lining of micronodular vascular spac-
es by plump endothelial cells interspersed with ovoid spin-
dle cells [17,23].

Conclusions

Clinicians should be cognisant of SANT as an unusual cause
of refractory anemia. It is a rare splenic lesion with unknown
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etiology, and immunohistochemistry is the only way to confirm
the diagnosis. Splenectomy is the only treatment and progno-
sis is excellent. Further research should be encouraged to ex-
plore the link between anemia and SANT.
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