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Case report

Multifocal sclerosing angiomatoid nodular
transformation of the spleen in a patient
with simultaneous metachronous liver metastasis
after colon cancer surgery: a first case report
1
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Summary
Sclerosing angiomatoid nodular transformation of the spleen
(SANT) is a benign, extremely rare vascular lesion of the
spleen with unknown pathogenesis. SANT is often discovered
incidentally, and can sometimes be found in patients with a
history of cancer. Based on absent definitive radiological
signs and varying growth patterns, distinction from malignant

processes such as metastasis can be very difficult. Therefore,
surgical resection of the spleen is indicated in most cases of
patients with history of cancer. We report a case of a bifocal manifestation of SANT in the spleen in a patient with history of colon cancer and newly-diagnosed metachronous liver
metastases.

Introduction

in 2004. SANT is a benign vascular lesion, well-circumscribed with multinodular angiomatoid appearance, and
is characteristic for its immunostaining pattern consisting of CD31+CD34+CD8- capillaries, CD31+CD34CD8- small veins and CD31+CD34-CD8+ sinusoids
which form the angiomatoid nodules 4. However, before
the lesion was first described in 2004 and termed SANT,
Krishnan et al. had very likely described the same entity
as “cord capillary haemangioma” in 1993 7. Moreover,
it is likely that a number of earlier case reports on hamartomas, haemangio-endotheliomas, sclerosed haemangiomas or inflammatory pseudotumours of the spleen
might refer to the same tumour entity 4 8 9. Based on its
benign nature, splenectomy without further treatment is
the appropriate therapy for SANT.
To date, a fairly low number of case reports, small case
series, reviews and clinicopathologial studies on SANT
have been published in the current literature, for a total
of 108 cases reported. In this context, 15 cases of SANT
have been described in cancer patients 10-18. In this current case report, we present for the first time a case of
bifocal SANT in a 63-year old patient with history of

Splenic lesions are very rare findings in everyday clinical practice, and are generally found incidentally in asymptomatic patients. Nonetheless, they are sometimes
detected in critically-ill patients with infectious, vascular or systemic diseases, or in patients with primary or
lymphoid malignancies or metastatic disease. In general,
most tumours of the spleen are benign and of vascular
origin, including cysts, haemangiomas, lymphangiomas,
littoral cell angiomas or solid lesions such as hamartomas or inflammatory pseudotumours 1-4. The prevalence
of primary neoplasms of the spleen is very low (except
for lymphoma), and angiosarcoma is the most common
primary malignant vascular tumour 1 5. Metastases in
the spleen are also rare, but can occur in patients with
primary tumours of the lung, ovary, skin (melanoma),
breast or colon cancer 6.
Sclerosing angiomatoid nodular transformation of the
spleen (SANT) represents another very rare type of primary splenic lesion that was described for the first time
by Martel et al. as a distinct tumour entity of the spleen
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colon cancer and newly-diagnosed metachronous liver
metastases.
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Fig. 2-3. As secondary finding, a highly suspicious hypodense lesion without clear borders was observed in the caudal pole of the
spleen with a maximum diameter of 45 mm. Multifocal lesions
could not be detected.

Case report
In 2013, a 63-year old male was referred to our clinic. In
2011, the patient had been diagnosed with non-occlusive
cancer of the colon transversum during routine medical
check-up. After exclusion of distant metastasis, the patient had undergone oncological resection of the colon
transversum including lymphadenectomy at another
hospital. Postoperative tumour stage was pT3, pN2a
(5/16), R0, M0, G3. Based on the tumour stage with
nodal involvement, surgical treatment was followed by
adjuvant chemotherapy with capecitabin according to
the current German S3-Guideline on Colorectal Cancer
2004/2013 19. The patient had undergone regular followup examinations in outpatient care. One year after surgery, the patient had been doing well, and laboratory
and radiological examinations (including tumour markers and a performed CT-scan as part of the routine examination) indicated no pathological findings or signs
of recurrence. Twenty months after initial surgery, a
second CT scan and an MRI of the liver were carried
out as ultrasound showed a suspicious mass in the liver.
These investigations confirmed an asymmetric lesion in
the left lobe of the liver (segment IV) with a diameter
of 22-24 mm, located at the branching of the intrahepatic veins, and highly suspicious for metastasis (Fig. 1).
Unexpectedly, a second hypodense lesion without clear
borders was detected in the caudal pole of the spleen
with a maximum diameter of 45 mm (Figs. 2, 3). Based
on radiological examinations, metastasis could not be
ruled out. Retrospectively, this lesion was already ap-

Fig. 1. An abdominal CT scan was performed 20 months after
initial surgery because of a suspicious tumour in the liver detected by ultrasound. The investigation confirmed pathological
ultrasound findings by showing an asymmetric lesion located in
the left lobe of the liver (segment IV) at the branching of the
intrahepatic veins with a diameter of 22-24 mm, and highly suspicious for metastasis.

parent but hardly detectable in the CT scan carried out
one year after surgery, and the lesion appeared slightly
larger in size. Neither splenomegaly nor lymphoma was
observed.
In order to evaluate possible treatment options, the patient was referred to our department. After presentation
of the patient in our interdisciplinary tumour board,
surgical exploration and potential resection of the liver
metastasis and the spleen was recommended based on
the good prognosis of singular colon cancer metastasis.
Intraoperatively, there were no signs of further metastatic spread, and left hemihepatectomy and splenectomy
were performed without complications. Postoperatively,
the patient was referred to our intensive care unit for
relevant comorbidities (including adipositas permagna
(BMI 44.3 kg/m2), arterial hypertension, diabetes and
COPD GOLD Stage IV with subsequent significantly
increased perioperative risk. After an uneventful postoperative course, the patient was discharged in good conditions 14 days after surgery. Based on the recommendation of our interdisciplinary tumour board, postoperative
adjuvant chemotherapy (capecitabin) was initiated. In
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the last follow-up 4 months after surgery, the patient was
free of symptoms, and there was no evidence of further
metastasis or disease recurrence.
Histological examination of resected liver tissue confirmed metastasis of the resected colon cancer, with
lymphangiosis and haemangiosis carcinomatosa as well
as focal necrosis. The spleen had a slightly increased
weight of 311 g and a size of 13 x 10 x 5.5 cm. Macroscopically, the caudal pole of the spleen disclosed a
circumscribed tan lesion measuring 3.5 cm. Moreover,
an additional, well-circumscribed, firm, brown lesion
with a diameter of 1 cm was found in the splenic tissue.
Histology (Masson Goldner and Elastica van Gieson
staining) of both lesions revealed a lobulated sclerotic
lesion with multiple, intranodal fibrous septa (Fig. 4).
Immunohistochemical studies showed multiple capillaries with CD34 and CD31 positive endothelia within
the angiomatoid nodules (Fig. 5). Staining for CD8 and
CD21 was negative. The proliferative index of cells in
the angiomatoid nodules assessed by MIB1-immunohistochemistry was very low (< 2%). The remaining
splenic tissue was normal. Based on the morphologic
appearance and histological findings, the lesions were
diagnosed as bifocal SANT of the spleen.
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Fig. 4. Histologically, the splenic tissue displayed focal lobular
sclerosis (EvG-stain).

Fig. 5. CD34 immunohistochemstry labeled densely packed slender capillaries located with the lobular sclerosis.

Discussion and conclusions
Herein, we present a case of bifocal SANT found in a
63-year old patient with history of previously resected
colon cancer and in whom metachronous metastases in
the liver and spleen were suspected. To our best knowledge, this is the first report of a multifocal manifestation
of SANT, and there have been no previous reports on
SANT in patients with simultaneous metachronous liver
metastasis following surgery for colorectal cancer in the
current literature. Due to the patient’s history of colon
cancer, the lesion in the spleen was initially suspected
to be metastatic, but histological examination revealed a
benign morphology of SANT.
Tumours of the spleen, either benign or malignant, are
rare. Among these, SANT is an extremely rare, benign,
recently recognised vascular lesion of the spleen with
unclear pathogenesis, which usually affects middle-aged
adults. Women are considered to be affected more frequently, however the gender predilection may be reconsidered in the near future as a consequence of an increasing number of published cases 5. We found a total of 108
cases of SANT published in the current literature; 15 of
these cases were reported in patients with history of various cancers including melanoma, basal cell carcinoma,
squamous cell carcinoma 11-13 18, retroperitoneal spindle
cell sarcoma 14, renal cell carcinoma 4, urothelial carcinoma, carcinoma of fallopian tube 13, prostate carcinoma 15,
lung cancer 16, gastric carcinoma 4 20, adenocarcinoma of
the pancreatic head 17 and colorectal cancer 10 20 21. As
these lesions are usually asymptomatic without epigastric or abdominal pain, discomfort, fever, anaemia or
splenomegaly, SANT are often incidental findings in

routine imaging in patients with a history of malignancy.
This was the case in all 15 patients described above.
If splenic lesions such as SANT are detected in cancer
patients, a diagnostic dilemma arises. There are many
differential diagnoses of SANT that on the one hand
include a broad variety of benign neoplasms such as
cysts, haemangioma, lymphangioma littoral cell angioma, hamartoma, inflammatory pseudotumour and
congestive splenomegaly, and on the other malignant
processes such as metastases. It is very difficult to differentiate splenic lesions using only radiologic studies 1-3 5. By ultrasound, vascular masses in the spleen are
detectable, but there are no conclusive pattern that can
demonstrate a diagnosis of SANT 22. Lewis et al. tried to
distinguish SANT from other splenic masses using CTscan and MRI methods. In their studies, SANT showed
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a characteristic pattern in both CT and MRI: the lesion
presented as solitary, round, lobulated mass with early
peripheral enhancing radiating lines and progressive enhancement of the angiomatous nodules. Furthermore,
delayed enhancement of the fibrous tissue and hypointense T2 signal intensity could be observed 23. However,
these “SANT-specific” radiologic findings could not be
detected in our case, and various radiological characteristics of SANT have been described in the literature 17.
In addition, SANT seems to present a different growth
pattern. Langer et al. described a patient with rectal cancer who developed a rapidly growing splenic mass two
years after surgical treatment. Due to the rapid increase
in size, from 8 to 20 mm within 11 months, a metastatic or infectious process was favoured, but diagnosis of
SANT was made based on histological examination 10.
Another case report by Raman et al. described a progressive splenic lesion in a patient with ductal adenocarcinoma of the pancreatic head/tail that was finally
demonstrated as SANT 17. In our case, the splenic lesion
showed a slight progression in size as well. Unfortunately, there have been no reports in literature on exact
growth rates and growth patterns of SANT. However, as
SANT is known to be a benign lesion, one would expect
no increase in size and a stable appearance in radiological controls. If this is not the case, malignancy should at
least be considered.
To sum up, diagnostic workup of suspected SANT remains unsatisfactory as these lesions show a different
growth pattern and do not exhibit specific radiologic
characteristics that demonstrate diagnosis of SANT in
all cases. Hence, it is virtually impossible to exclude a
malignant process by preoperative radiologic studies,
and malignancy has to be considered as the main differential diagnosis.
Since in our case the patient had a history of surgical resected colon cancer, and as there was an additional simultaneous lesion in the liver that was highly suspicious of
metachronous liver metastasis, the splenic tumour had to
be considered malignant unless otherwise proven. Even in
case of radiological signs that favour a benign process in
the spleen, this would not have changed further treatment
which included splenectomy to rule out metastasis in the
spleen. We conclude that in case of cancer patients, splenic lesions should be treated as potential metastatic lesions.
Therefore, regardless of radiological findings, histological examination should be recommended in most cases
for diagnosis and treatment. On occasion, fine needle aspiration biopsy might be used to ascertain a pathologic
diagnosis. However, this intervention bears the risk of
bleeding and tumour dissemination in case of malignancy 24. Therefore, splenectomy – usually being carried out
by laparoscopic surgery – is performed in most cases 25 26.
Although there are few indications for spleen preserving
procedures, SANT could be considered an indication for
performing partial splenectomy with potential benefit especially in younger patients 27.
In conclusion, SANT is an extremely rare vascular benign lesion of the spleen that is usually detected inciden-

tally. Our case report presents for the first time a multifocal manifestation of SANT that was found in a patient
with simultaneous metachronous liver metastasis after
surgery for colon cancer. Despite the fact that SANT
should be considered as a differential diagnosis in any
patient presenting with a splenic lesion, patients with a
history of cancer present a very unique subgroup of patients with splenic lesions. Although malignant lesions
of the spleen are very rare, no definitive radiological
signs of SANT have been identified, and SANT seems
to show differing growth patterns. Therefore, in our
opinion splenectomy is indicated in most cases regardless of radiological findings that might suggest SANT,
as a final diagnosis of SANT is made on the basis of histopathology only. Due to the fact that most tumours of
the spleen are benign, suspicious splenic lesions should
– even in patients with a history of malignancy – never
preclude potentially curative treatment strategies.
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