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SUMMARY

Introduction Sclerosing angiomatoid nodular transformation is a benign splenic pseudotumorous mul-
tinodular vascular proliferation. In the past, it was usually reported as splenic hamartoma, multinodular
hemangioma or splenic hemangioendothelioma. Since it was defined in 2004, a total of 150 cases have
been reported. We will present our experience with a 58-year-old female patient who underwent sple-
nectomy due to the tumorous change in the upper pole of the spleen, histopathologically characterized
as sclerosing angiomatoid nodular transformation of the spleen.

Case outline A 58-year-old women presented with abdominal pain, anemia, elevated C-reactive protein
and fibrinogen level. Abdominal ultrasound and MDCT scan found a well-circumscribed, homogeneous,
low-density tumor in the upper pole of the spleen. As the nature of the tumorous change could not be
accurately determined and malignancy could not be excluded, splenectomy was performed. Histological
findings showed multiple similar nodular foci, hardly discernible from splenic parenchyma, angiomatoid
nodules surrounded and separated by partly collagenized fibroblastic areas admixed with mononuclear
inflammatory infiltrate in various proportions. All findings were characterized as the coexistence of
sclerosing angiomatoid nodular transformation of the spleen and splenic inflammatory pseudotumor.

Conclusion Splenectomy, laparoscopic or open, is an acceptable therapeutic and at the same time diag-
nostic method. Considering the important role of the spleen in the immune system, partial splenectomy
is also an option, especially in children. However, the coexistence of sclerosing angiomatoid nodular
transformation of the spleen and inflammatory pseudotumor indicates a careful treatment decision,
given the tendency of inflammatory pseudotumor to relapse, and, rarely, the possibility of malignant
transformation.
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INTRODUCTION remains unclear. There are no reported cases

of relapse after splenectomy.

Sclerosing angiomatoid nodular transformation
(SANT) is a benign splenic pseudotumorous
multinodular vascular proliferation. This is a
rare clinical entity, which was defined quite
recently in a study published by Martel et al.
[1] in 2004. Searching bibliographic databases
(Pubmed, Scopus), a total of 150 cases have
been reported so far. It is more frequent in
middle-aged women, but it can also occur in
children [2, 3]. SANT rarely manifests clinical
symptoms. It is usually found by coincidence
as an incidental finding during imaging diag-
nostics due to some other medical condition.
Radiologically, it appears as a peculiar splenic
tumor, whose nature cannot be accurately de-
termined, despite the use of modern radiologi-
cal imaging techniques. The diagnosis may be
established only after histopathological and
immunohistochemical analyses of the tissue
specimen. SANT is composed of angiomatoid
nodules immersed in a fibrosclerotic stroma
[4]. It can be viewed as more of a pathologi-
cal diagnosis, since, clinically, its nature still

In this paper, we present our experience with
a 58-year-old female patient who underwent
splenectomy due to the tumorous change in
the upper pole of the spleen, histopathologi-
cally characterized as SANT. Written informed
consent was obtained from the patient.

CASE REPORT

The patient was admitted to the Clinic for
Digestive Surgery within the Clinical Center
of Serbia on December 15, 2015 due to chronic
dull abdominal pain. A few days earlier, an ab-
dominal ultrasound examination revealed a
hypoechogenic tumorous change in the upper
pole of the spleen together with cholelithiasis.
By examining her medical documentation,
we found out that the patient was treated for
hypertension with a combination of an an-
giotensin-converting-enzyme inhibitor and
diuretic, non-toxic nodular goiter, and pain in
the joints. On admission, she was afebrile with
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normal vitals, and no associated nausea, vomiting, or fever
was present. Laboratory examinations, including complete
blood count, revealed moderate microcytic anemia [he-
moglobin (HGB) 97 g/L, red blood cells (RBC) 3.88 x 10"
/L, mean corpuscular volume (MCV) 79 fL, hematocrit
(HCT) 0.3, mean corpuscular hemoglobin (MCH) 24.9 pg,
mean corpuscular hemoglobin concentration (MCHC) 315
g/L]. Tumor markers (CA 19-9, CEA, AFP, CA 125, CA
15-3, CA 72-4) were all unremarkable. Evaluation of free
thyroid hormones in the serum (FT3, FT4) and thyrotro-
pic hormone TSH confirmed that the patient was euthy-
reotic. Biochemistry test results showed some features of
the chronic inflammatory response through moderately
elevated C-reactive protein and fibrinogen level, 44.6 mg/L
and 5.6 g/L, respectively. Also, beta-2 microglobulinemia
was present (2.91 mg/L).

Multiple detector computed tomography (MDCT)
examination of the abdomen and pelvis found a moder-
ate enlargement of the spleen of 152 mm in craniocaudal
diameter with a well-circumscribed, homogeneous, low-
density tumorous change in the upper pole of the spleen,
30 x 42 mm in size (Figure 1). Para-aortic and interaorto-
caval lymph nodes were enlarged with a maximal size of
10 mm. Partial wall calcification and multiple small stones
in the gallbladder were also seen.

Due to peculiar radiological characteristics, the nature
of the splenic mass could not be precisely determined nor
could the malignancy be excluded. Therefore, we opted
for a splenectomy. During an intraoperative abdominal
exploration, we found a tumorous mass in the upper pole
of the spleen and gallstones. A splenectomy in situ and
cholecystectomy was performed. The spleen was sent for
histopathological examination. After the surgery, reactive
thrombocytosis occurred, but, generally, the postopera-
tive period was uneventful. On the seventh postoperative
day, the patient was discharged from the hospital. Vaccines
against pneumococci, meningococci, and influenza viruses
were prescribed in order to prevent a postsplenectomy in-
fection.

Three months after the surgery, laboratory workup
showed improvement of anemia (HGB 107 g/L, RBC
4.38 x 10'2/L, MCV 80.3 L, HCT 0.35, MCH 24.4 pg).
Both C-reactive protein (4.8 mg/L) and fibrinogen
(3.4 g/L) were within the normal respective ranges. Four
years after the surgery, there has been no evidence of re-
currence.

The resected spleen measuring 152 x 110 x 60 mm and
weighing 400 g revealed a 20 mm nonencapsulated multi-
nodular mass with a yellow-tan fibrotic central starry scar
in the upper pole. Multiple similar nodular foci were found
throughout, hardly discernible from splenic parenchyma
(Figure 2). Histological findings showed angiomatoid nod-
ules surrounded and separated by partly collagenized fi-
broblastic areas admixed with mononuclear inflammatory
infiltrate in various proportions. In addition, there were
areas with myofibroblastic proliferation, hypervascularity,
and hemosiderosis. No significant nuclear atypia, mitotic
activity, or necrosis was found. Immunohistochemical ex-
amination showed a mixture of sinusoidal, capillary, and
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Figure 1. Abdominal computed tomography scan; the arrow points
to the change in the upper pole of the spleen

Figure 2. Macroscopic appearance of sclerosing angiomatoid nodular
transformation on the cross-section of the spleen

veinlike vessels. Using CD34, CD31, and CD8 antibod-
ies, there were complex endothelial phenotypes resem-
bling splenic sinusoids (CD34-/CD31+/CD8+), capil-
laries (CD34+/CD31+/CD8-), and small veins (CD34-/
CD31+/CD8-). Mesenchymal component revealed non-
homogenous smooth muscle actin immunophenotype
and significant immunoreactivity for CD14, CD163, and
F-XIIIa. Other antibodies did not express significant re-
activity, including desmin, S100 protein, CD117, CD21,
CD35, HHVS, fascin, ALK protein, D2-40, and EMA. A
portion of mesenchymal proliferation was morphologically
and immunohistochemically consistent with inflammatory
myofibroblastic tumor (Figure 3).

DISCUSSION

In the past, SANT was usually described as splenic ham-
artoma, multinodular hemangioma, or splenic heman-
gioendothelioma. In 2004, in an analysis of 25 cases, a

new name was defined by Martel et al. [1] - sclerosing
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Figure 3. Histological examination of sclerosing angiomatoid nodu-
lar transformation clearly depicts nodular transformation of splenic
parenchyma (a: H&E, 5x) and in some areas is associated with cellular
areas consisting of spindle stromal cells and prominent lymphoplas-
macytic infiltrate consistent with inflammatory myofibroblastic tumor
(b: H&E, 20x); sclerosing angiomatoid nodular transformation is a
result of peculiar reactionary nodular angiomatoid transformation
of red pulp with various types of vessels and immunohistochemical
expression of vascular antigens such as CD31 (c) and CD34 (d) antigen

angiomatoid nodular transformation of the spleen. In 95%
of cases, SANT manifests itself as a solitary splenic lesion.
Only five cases of multifocal SANT have been reported to
date [5]. In one case report, only the accessory spleen was
primarily affected [6].

The etiopathogenesis of SANT has remained unclear
to this day. Various authors tried to explain the nature of
this lesion. Martel et al. [1] believed that angiomatoid nod-
ules are a transformation of splenic red pulp in response
to the interruption of circulation in splenic blood vessels.
Diebold et al. [7] constructed the hypothesis that the in-
trasplenic blood flow disturbance in the red pulp may be
a mechanism for the formation of angiomatoid nodules.
Weinreb et al. [4] were the first to discern a connection
between this disease and Epstein—Barr virus infection. The
most recent studies show that SANT results from sclerotic
changes accompanied by IgG4-related inflammatory dis-
eases [8]. SANT can also be accompanied by malignant
and hematologic diseases, such as polyclonal gammopathy
and myelodysplastic syndrome [9].

In our patient, SANT coexisted with splenic inflam-
matory pseudotumor. Other authors also reported cases
of concomitant occurrence of SANT and inflammatory
pseudotumors, giving rise to the hypothesis on the close
connection between SANT and inflammatory pseudotu-
mor, which show an extremely rare yet possible malignant
transformation [10, 11, 12].

Case reports published so far do not offer the possibility
to distinguish a prominent clinical characteristic that can
be associated with SANT. The most common symptoms
that the patients experienced are a sense of abdominal dis-
comfort and occasional dull abdominal pain [13]. Pain
in the joints and laboratory analyses of our patient with
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high levels of C-reactive protein, fibrinogen, and leuko-
cytes may indicate the existence of some type of general
inflammatory response. In the study by Diebold et al. [7],
three patients out of 16 had laboratory findings indicating
inflammation. For one patient, Martel et al. [1] proved a
high erythrocyte sedimentation rate, and occasional fe-
brile episodes without a clear cause in two other patients.
The existence of moderate iron deficiency anemia and its
improvement after splenectomy detected in the case of
our patient was also described in the case presented by
Budzynski et al. [14].

SANT cannot be radiologically easily distinguished
from other vascular lesions, such as the desmoplastic
transformation of the splenic red pulp in response to
metastatic carcinoma, littoral cell angioma, hemangioen-
dothelioma, lymphangioma, angiosarcoma, hamartoma,
and inflammatory pseudotumor. It can be misdiagnosed
with splenic abscess [15]. Several cases of splenectomy due
to suspected metastatic carcinoma in the spleen have also
been described in the literature. However, a histopathologic
analysis found SANT, which implies the coexistence of
SANT with malignant diseases [8, 16]. Even in the most
up-to-date radiological diagnostics such as (**F-labeled
fluoro-2-deoxyglucose) positron emission tomography
/ computed tomography used to follow-up the results of
treatment for malignant diseases, radiopharmaceutical ac-
cumulation may sometimes falsly detect metastatic disease
in the spleen, only to, later, after a splenectomy, establish
that it was actually SANT [17]. Macroscopically, on the
cross-section of the spleen, the change has a starry aspect.
In a large number of reports, the starry shape of SANT
has the “spoked wheel” appearance in MDCT and T2-
weighted MRI images [18, 19, 20]. However, characteristic
and pathognomic radiological findings, which could help
unequivocally diagnose SANT, have not been defined yet.

Histopathological findings indicated that SANT can
occur simultaneously with splenic inflammatory pseudo-
tumor. Immunohistochemically, one portion of the splenic
mass was described as SANT, while the remainder is an
inflammatory myofibroblastic tumor. Budzynski et al. [14]
reported a case of a patient who had undergone a laparo-
scopic partial splenectomy due to a splenic tumor, which
was later, histopathologically, characterized as SANT. The
follow-up proved that this was a satisfactory treatment op-
tion. Occasional coexistence of SANT and inflammatory
myofibroblastic tumor compromise partial splenectomy
as a treatment option. A careful decision should be made,
given that an inflammatory pseudotumor can also have
recurrence potential, and that rare cases of malignant
transformations have been described as well.

Weinreb et al. [4] considered a splenic biopsy to be a
reasonable and useful diagnostic method for diagnosing
SANT, which is a lesion of vascular nature. Therefore,
apart from possible splenic rupture and bleeding, con-
sidering coexistence with other inflammatory changes,
a splenic biopsy may not be reliable. Angiosarcoma can
have very similar radiological findings. Possible perito-
neal dissemination is another reason why this biopsy is not
advisable. We believe that splenectomy, either classical or
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laparoscopic, is at the same time the best diagnostic and
therapeutic method.

SANT is a clinical entity with a favorable prognosis.
Relapse has not been reported yet. Given that preoperative
diagnostics is inconclusive, splenectomy, either laparo-
scopic or open, is an acceptable therapeutic and at the same
time diagnostic method. Considering the important role
of the spleen in the immune system, partial splenectomy
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is also a treatment option, especially in children due to
the higher risk of postsplenectomy sepsis [21]. However,
the coexistence of SANT of the spleen and inflammatory
pseudotumor indicates a careful treatment decision, given
the tendency of inflammatory pseudotumor to relapse,
and, rarely, the possibility of malignant transformation.
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Cknepo3upajyha aHrmomatosHa TpaHcdhopmaLmja ce3nHe — peTKa NceyaoTyMopCKa

npomeHa cnesunHe

Huikmua Tpy6op’, bopuc Taguh', MapjaH Muues?, Hukona Fpy6op', Bnagummp Munocasrsesuh’
'KnuHuukn uentap Cpbuje, KnnHuka 3a gurectnsHy xupyprujy, Onesberbe 3a xenatobunujapHy Xupypritjy 1 Xnpyprijy naHkpeaca, beorpag,

Cpbuja;

2KnuHnuku yeHTap Cpbuje, KnuHuka 3a gurectusHy xupyprujy, Cnyx6a 3a natoxuctonorujy, beorpag, Cpbuja;

*0Onwra bonHuua ,CredaH Bucokn’, CmepepeBcka Manaxka, Cpbuja

CAMETAK

YBop Ckneposvpajyha aHrmomato3Ha Hogo3Ha TpaHchopma-
umja cnesuHe je 6eHMrHa NceyaoTyMopcKa MynTMHOAYapHa
nponudepauuja. MpomeHa je paHuje Hajuelwhe onncmBaHa
Kao XxamMapToM, MyNTUHOAYNAPHY XEMAHTIOM VN XeMaHro-
eHpoTennom cnesuHe. Og 2004. roguHe, Kaga je geduHucaH
HOBW Ha3VB 3a OBY MPOMeHY — CKNepo3upajyha aHrmomaTosHa
Hofo3Ha TpaHchopMaLmja cesnHe, Ao faHac je y nuTepatypu
onmcaHo oko 150 cnyyajeBa. OBaj TEKCT, KpO3 NpuKa3s ciyyaja,
npeAcTaBba Npernes MTepaType v akTyesHYX ca3Hakba O OBOM
PETKOM KIIMHNYKOM EHTUTETY.

Mpuka3 6onecHuka bonecHrua ctapa 58 rognHa XocnuTanu-
30BaHa je 360r XpoHMYHMX 6onoBa y TpOyXy, aHemuje ymepe-
HOT CTeneHa 1 yMepeHo NOoBULLEHUX BPeAHOCTH C-peakTBHOT
npoTerHa n pubprHOreHa. YNTpasByuyHM NPErnesom v Mys-
TCNAjCHOM KOMMjyTepM30BaHOM ToMorpadujom abgomeHa
BUheHa je jacHO orpaHMyeHa, XoMoreHa TYMOpCKa MpoMeHa y
roptbem nony cnesuHe. C 063vpoM Ha HejacHy NpypoAy npome-
He 1 HemoryhHOCT fja ce ca curypHoLuhy NCKibyun ManurHuTeT,
ofJ1y4YeHO je Aa ce ypafu crnneHekToMuja. XMCTonaTonoLKa
aHanv3a nokasana je nocTojakbe MynTUMINX HOLZYyNapHMX 30Ha
Koje je Beoma TelKO pa3nnKoBaTyi Of HOPMasHOr NapeHxnma
cnesnHe, 3aTMM aHrMOMaTO3He HoAYyyce KOju Cy OKpY»KeHn
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1 pa3[BojeHN KOMOUHALMjOM AeNVMUYHO KOMAareHN30BaHMX
drbpobnacTHMX PpoKyca U MOHOHYKNeapHOTr HGIaMaTopHor
nHGUNTPaTa y pasnunumnTm ogHocuma. Takohe cy BrheHe 30He
MrodrbpobnacTHe NponudepaLyje, XxunepBackynaprsatuje v
XEMOCUAEPO3e, LITO je MHAMKATUBHO 3a MOCTOjarbe YAPYKeHNX
NPOMeHa, ckiepo3upajyhe aHrMomaTo3He TpaHchopmaLmje
cnesvHe 1 nceynovHdnamaTopHor Tymopa.

3akmyuak Ckneposuvpajyha aHrnomatosHa Hogo3Ha TpaH-
chopmaLnja cnesmHe ce pagnosoLLKN MPe3eHTyje Kao TyMop
cnesunHe HejacHe npupoge. CnneHeKToMMja, lanapoCckoncka
UM OTBOPEHa, NCTOBPEMEHO je MeToAa M3bopa 3a fieyerbe
1 HauvH Aa ce NocTaBu AepuHUTMBHA AnjarHo3a. Mimajyhn y
BUIY 3HauyajHe UMyHosoLKe dyHKLMje cre3uHe, napumjanHa
CMeHeKTOMMUja Ce MOXe Pa3mMOoTPUTL, HapouuTo Ko AeLle. Cny-
yajeBU yApYyKEHOT MOCTOjaka CKnepo3npajyhie aHrmomatosHe
Ho[l03He TpaHchopMaLuje 1 MHGNAMaTOPHOT NceyaoTymopa
ynyhyjy aa oanyKy o napuujanHoj cnneHekTomuju Tpeba AoHo-
cuTU onpesHo, Majyhn y Bugy moryhHocT peuuavea nHédna-
MaTOPHOT NCeyA0TYMOPA U HEroBy PETKY anvi Moryhy manurHy
TpaHchopmaLujy.

KrbyuHe peun: cnesnHa, cnieHekTomuja, ckneposupajyha
aHTMOMAaTO3Ha HOoJO3Ha TpaHchopmaLmja, MHPIaMaTOPHM
nceyaoTymop
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