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Sclerosing angiomatoid nodular transformation mimicking
a splenic metastasis from rectal cancer: A case report
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Abstract. Sclerosing angiomatoid nodular transformation
(SANT) is a rare, benign lesion of the spleen. Preoperative
diagnosis of SANT without pathological examination poses
significant challenges, particularly in patients with a previous
history of malignancy. The present study describes the case
of a 53-year-old woman that presented to our institution with
general fatigue and anemia. Based on a diagnosis of rectal
cancer, the patient underwent curative surgery. Postoperatively,
with minor leakage and the need for endoluminal drainage,
the patient was monitored without adjuvant chemotherapy.
A total of 1 year post-operation, enhanced computed tomog-
raphy (CT) revealed a low-density lesion measuring 7 mm in
the spleen. While metachronous metastasis was considered,
there was no accumulation of 18F-fluorodeoxyglucose, and the
levels of tumor markers, such as carcinoembryonic antigen and
carbohydrate antigen 19-9, remained unremarkable. Regular
surveillance through contrast-enhanced CT was performed.
Over a period of 3 years, the tumor gradually increased to
25 mm. After a diagnosis of metachronous metastasis from
rectal cancer, the patient opted for surgery, and laparoscopic
splenectomy was performed successfully. Histopathological
examination of multiple angiomatoid nodules in the fibro-
sclerotic stroma confirmed the diagnosis of SANT. The
postoperative course of the patient was uneventful. In cases of
SANT following a prior malignancy, splenectomy should be
considered for both diagnostic and therapeutic purposes.
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Introduction

Sclerosing angiomatoid nodular transformation (SANT) is
a rare benign inflammatory tumor-like lesion of the spleen,
characterized by vascular nodules and non-neoplastic stroma.
Initially described by Martel et al in 2004, SANT consists
of a series of benign vascular lesions exhibiting distinctive
morphological features (1). Most non-lymphoid primary
tumors of the spleen have a vascular origin (2). Radiological
differentiation of SANT from other vascular splenic lesions,
such as hamartoma, hemangioma, and littoral cell angioma,
especially metastatic lesions, is often challenging because
of their radiological resemblance (2). Because SANT some-
times has an ability to increase in size coupled with the
potential for 18F-fluorodeoxyglucose (18F-FDG) accumula-
tion, which is specifically a radiotracer used in the medical
imaging modality positron emission tomography (PET), it
is frequently misidentified as metastasis. With a differential
diagnosis of malignancy, such as lymphoma or metastasis,
diagnostic studies are necessary, but preoperative percuta-
neous procedures are frequently avoided because of potential
complications, such as hemorrhage and the risk of dissemi-
nation. The possibility of metastasis remains, particularly
in patients with prior malignancies. Notably, the etiology of
SANT remains unclear, as does the precise pathogenesis of
SANT, and it remains to be determined if it is a de novo lesion
or the final common pathway of a variety of benign splenic
conditions. To emphasize the clinical significance of differen-
tial diagnoses for splenic masses, we present our experience
with a case wherein SANT mimicked a metachronous splenic
metastasis from rectal cancer that had been successfully
resected 2 years prior.

Case report

Case presentation. A 53-year-old woman with a history
of hypertension and three caesarean sections was referred
to Sakai City Medical Center (Osaka, Japan) for evalu-
ation because of general fatigue, fever, and anemia in
October 2017. She reported no abdominal pain, weight loss,
hematochezia, or prior malignancies. Physical examination
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Figure 1. Rectal cancer. (A) Contrast-enhanced computed tomography of the abdomen revealed an enhanced tumor in the upper rectum (arrow). (B) Total
colonoscopy demonstrated that the tumor was circumferentially surrounded. (C) Macroscopic examination of the surgical specimen indicated that the tumor
measured 70x55 mm. (D) Histopathological analysis of the resected specimen was conducted using hematoxylin and eosin staining. Scale bar, 200 ym.

revealed no abnormalities. Laboratory tests indicated
anemia (7.1 g/dl); elevated levels of lactate dehydrogenase
(299 U/1), total bilirubin (1.51 mg/dl), and C-reactive protein
(4.68 mg/dl); and normal levels of carcinoembryonic antigen
(CEA) (3.0 ng/ml) and carbohydrate antigen 19-9 (CA 19-9)
(11.8 U/ml). Contrast-enhanced computed tomography
(CE-CT) was performed for rectal cancer (Fig. 1A). A total
colonoscopy confirmed a circumferential rectal cancer
(Fig. 1B). No distant metastases were observed. Subsequently,
the patient underwent laparoscopic low anterior rectal resec-
tion and covering ileostomy. The resected tumor measured
approximately 70x55 mm (Fig. 1C). Pathological evaluation
indicated a moderately differentiated tumor with sub-serosal
invasion, with no lymph node metastasis (0/29), and the rectal
cancer was pathological stage II (Fig. 1D). The postoperative
course included minor leakage at the anastomosis requiring
endoluminal drainage, and discharge on day 19. Adjuvant
chemotherapy was not administered. Three months later, the
ileostomy was closed. Routine postoperative surveillance
included CE-CT and monitoring of CEA and CA 19-9 levels,
which remained within the normal range.

One year postoperatively, CE-CT revealed a low-density
lesion measuring 7 mm in diameter in the spleen (Fig. 2A).
While metachronous metastasis was suspected, FDG-positron
emission tomography (PET) revealed no FDG accumulation
in the lesion, and tumor marker levels of CEA and CA 19-9
remained within normal range. The low-density lesion was
closely monitored via CE-CT for 3 years, during which it grad-
ually enlarged to 25 mm, with no other suspicious metastatic

lesions (Fig. 2B-D). The differential diagnoses included
metachronous metastasis, inflammatory pseudotumors, and
malignant lymphoma. Hence, the patient opted for surgical
intervention. Laparoscopic splenectomy with five ports was
performed successfully. The operative time was 196 min, and
only 5 ml of blood was lost. Macroscopically, the resected spec-
imen displayed a well-circumscribed, unencapsulated, nodular
mass measuring 25 mm, situated just beneath the splenic
capsule, with a whitish fibrotic stroma (Fig. 3A). Histological
examination using hematoxylin and eosin staining revealed
multiple angiomatoid nodules within the fibrosclerotic stroma
(Fig. 3B and C). Each angiomatoid nodule comprised slit-like,
round, or irregularly shaped vascular spaces. Reticulin staining
revealed concentric layers of collagen bundles surrounding the
angiomatoid nodules (Fig. 3D). Immunohistochemical analysis
indicated positive expression of a-smooth muscle actin (SMA)
and factor VIII (3,4) (Fig. 3E and F). Collectively, these find-
ings supported the diagnosis of SANT. The patient's recovery
was uneventful, and she was discharged 7 days postoperatively.

Immunohistochemical techniques. Tissue sections were
mounted on slides and then processed for immunohistochem-
istry using a BOND III automated staining system (Leica,
Heidelberg, Germany). After deparaffinization, epitope
retrieval, and peroxidase blocking, they were incubated
with an anti-human-SMA antibody (1:300; DAKO, Santa
Clara, CA, USA) or an anti-human-factor-VIII antibody (1:2;
Nichirei, Tokyo, Japan). Bound antibodies were detected using
biotin-conjugated secondary antibodies, which reacted with
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Figure 2. Increase in the size of splenic tumor. (A) One and a half years post-primary-surgery, contrast-enhanced computed tomography identified a low-density
lesion measuring 7 mm in diameter within the spleen. (B) Six months later, the low-density lesion had increased to 18 mm. (C) Three months thereafter, the
lesion enlarged to 22 mm. (D) Following an additional 6 months of observation, the lesion size increased to 25 mm.

Figure 3. Surgical specimen images. (A) Macroscopically, the tumor located just beneath the capsule of the spleen was 25 mm in diameter. Hematoxylin
and eosin staining revealed multiple angiomatoid nodules (arrow head) within the fibrosclerotic stroma, visible under (B) low and (C) high magnification.
(D) Reticulin staining demonstrated concentric layers of collagen bundles encircling angiomatoid nodules. Immunohistochemical analysis indicated positive
expression of (E) a-smooth muscle actin and (F) factor VIII. (B and D-F) Scale bar, 10 mm. (C) Scale bar, 200 ym.
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diaminobenzidine (Vector Laboratories, Burlingame, CA,
USA), and the sections were counterstained with hematoxylin.

Discussion

SANT is a benign lesion that is usually incidentally identi-
fied (1). Most patients with SANT are asymptomatic, primarily
presenting in middle-aged adults, with a female-to-male
ratio of 2:1 (1). Laboratory investigations generally yield
no specific findings, including those for biomarker levels.
Histologically, SANT is characterized by multiple vascular
nodules of angiomatoid appearance embedded in a fibroscle-
rotic stroma. The thick endothelial cells with spindly or ovoid
cells surround the angiomatoid nodules with thin, round, or
irregularly shaped vessels. In these angiomatoid nodules,
three distinct types of vessels are usually seen: CD34+/
CD8-/CD31+ capillaries, CD34-/CD8+/CD31+ sinusoids, and
small CD34-/CD8-/CD31+ veins. Immunohistochemically,
SANT typically shows positive expression of a-SMA, and
factor VIII (3,4). The precise pathogenesis of SANT is
unclear, and it remains to be determined if it is a de novo
lesion or the final common pathway of a variety of benign
splenic conditions. Passive congestion of the red pulp may
cause metabolic changes in those areas, damaging the sinus
endothelial cells. Such damage may lead to fibrin deposition
and inflammation, culminating in granulation within the red
pulp (5). Martel et al hypothesized that SANT is a response to
stromal proliferation and that the internodular zones resemble
an inflammatory pseudotumor (1). The plasma cells and
stromal sclerosis present in SANT have been connected to
IgG4-related sclerosing disease (6,7). Recently, Epstein—Barr
virus-related sclerosing conditions have been associated with
SANT (8). Unfortunately, the values of IL-2 or IgG4 were not
measured in our case. To achieve a preoperative radiological
diagnosis, standard imaging techniques, including abdominal
ultrasound, CT, and magnetic resonance imaging, typically
describe SANT as a hypodense, occasionally multinodular
splenic mass (2,9). In our case, MRI was not performed for
splenic lesions. The differential diagnosis of a hypodense
mass in the spleen includes malignant lesions, such as
lymphoma or metastasis, and benign lesions, such as heman-
gioma, littoral cell angioma, hemangioendothelioma, and
splenic hamartoma. Splenic hemangioma is often composed
of cavernous capillary vessels expressing CD31 and CD34,
but not CD8. Hemangioma actually shows regressive changes,
such as infarction, fibrosis, and cystic degeneration, while
hemangioma does not display the distinctive angiomatoid
nodular appearance of SANT (10). Littoral cell angioma
is composed of sinusoid lining cells. Although these cells
normally represent CD31+/CD34-/CD8+ cells as a putative
counterpart, some cells that do not fully reproduce show an
immunophenotype such as CD31+/CD34-/CD8-. Littoral
cell angioma is distinctive from SANT, because it shows
monotonous blood vessel composition without sclerosis.
Hemangioendothelioma is a very rare tumor with borderline
malignant potential, showing clinical and morphological
features intermediate between those of hemangioma and
angiosarcoma. It is composed of ill-defined vascular spaces
lined by cells with mild-to-moderate cellular atypia and gener-
ally a low mitotic index (11). SANT can be distinguished from

hemangioendothelioma because of its low proliferative index
and because it lacks cytologic atypia. Splenic hamartoma has
been defined as a tumor-like lesion composed of structurally
disorganized red pulp tissue. Hamartoma, however, lacks
an angiomatoid nodular pattern, and does not show a clear
border, in contrast to SANT.

Splenic metastasis is rare and generally occurs in the
context of multi-visceral metastatic cancer at the terminal
stage, although solitary metastasis has been reported (12).
Given the propensity of SANT to increase in size coupled
with the potential for FDG accumulation, it is frequently
misidentified as metastasis (9,13). In our case, the patient was
asymptomatic, and with no increase of tumor marker levels.
During a 3-year follow-up period after the initial detection
of the splenic lesion following curative rectal cancer surgery,
the low-density lesion gradually enlarged to 25 mm, despite
FDG-PET showing no FDG accumulation. The possibility
of metastasis remains, particularly in patients with prior
malignancies (12). With a differential diagnosis of malig-
nancy, such as lymphoma or metastasis, diagnostic studies
are necessary, but preoperative percutaneous procedures are
frequently avoided because of potential complications, such
as hemorrhage and the risk of dissemination (14). In our case,
a preoperative biopsy was also avoided because of concerns
regarding bleeding and needle-tract seeding. In such cases,
splenectomy may be performed.

To date, nine cases of SANT, including the case presented
here, have been reported in patients with a history of cancer
treatment (14-21). These nine cases involved five males and
four females. The tumors ranged from 2 to 7 cm in diameter,
and the patients had histories of melanoma; retroperitoneal
sarcoma; and rectal, breast, uterine, ovarian, and renal cancers.
In two instances, preoperative biopsies were conducted. One
patient was diagnosed with SANT, which was managed with
9 years of surveillance, during which, there was no malignant
transformation or recurrence (14). In another case, preoperative
biopsy erroneously indicated metastasis, leading to splenec-
tomy, which confirmed SANT on pathological analysis (17).
In two cases, splenectomy was performed alongside the initial
surgeries for malignancies where metastasis was suspected,
whereas in the remaining cases, splenectomy was performed
following a period of observation lasting up to 5 years. SANT is
a benign splenic condition with good prognosis. To date, there
have been no reports of recurrence after splenectomy (22).

When a splenic lesion is incidentally identified, particularly
during the follow-up of a previous cancer treatment, SANT
should be considered as a differential diagnosis. In cases
connected to prior malignancies, splenectomy is essential for
both diagnostic and therapeutic purposes. Incorporating data
from multicenter studies or additional cases for retrospective
and statistical analysis or a comprehensive study using a larger
sample size are required.
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