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Abstract
We report three rare cases of sclerosing angiomatoid 
nodular transformation (SANT) in the spleen. We com-
pared the conventional and contrast-enhanced ultraso-
nographic appearance. The conventional sonographic 
examinations exhibited solitary lesions without com-
mon respects, while contrast-enhanced ultrasonogra-
phy (CEUS) revealed nodular appearance mimicking its 
pathologic characteristics. It suggests that CEUS can 
provide morphologic information for diagnosing SANT.

© 2010 Baishideng. All rights reserved.

Key words: Sclerosing angiomatoid nodular transforma-
tion; Contrast-enhanced ultrasonography; Ultrasound 

Peer reviewer: Dr. Serdar Karakose, Professor, Department of 
Radiology, Meram Medical Faculty, Selcuk University, Konya 
42080, Turkey

Cao JY, Zhang H, Wang WP. Ultrasonography of sclerosing an-
giomatoid nodular transformation in the spleen. World J Gastroen-
terol 2010; 16(29): 3727-3730  Available from: URL: http://www.
wjgnet.com/1007-9327/full/v16/i29/3727.htm  DOI: http://dx.doi.
org/10.3748/wjg.v16.i29.3727

INTRODUCTION
Sclerosing angiomatoid nodular transformation (SANT) 
is a rare benign lesion. Martel named it for its pathological 
characteristics[1]. Its particular morphologic appearance, 
immunophenotype, and benign clinical course indicate 
that it is a distinctive non-neoplastic vascular lesion in 
the spleen. We report the ultrasonographic images in 
three cases of  SANT confirmed by splenectomy. Two of  
them also underwent contrast-enhanced ultrasonography 
(CEUS). We used a second-generation contrast agent, So-
noVue (Bracco, Italy) at a dose of  1.2 mL[2].

CASE REPORT
Case 1
A 36-year-old man was found to have a splenic mass by 
a routine medical examination without any symptoms. 
Physical examination found nothing remarkable. No cer-
vical or inguinal lymphadenopathy was found. The labo-
ratory test results were as follows: hemoglobin 130 g/L, 
Ery 4.1 T/L, WBC 14.5 g/L, neutrophils 12.0 g/L and 
platelets 174 g/L, and all other data were within normal 
limits. Abdominal ultrasonography (US) was done using 
a 3.5C ultrasound transducer attached to a LOGIQ 5 Ex-
pert; it demonstrated a 4.2 cm × 3.7 cm well-demarcated, 
hypoechoic lesion in the spleen (Figure 1). The patient 
also underwent an MRI examination. On T1- and T2-
weighted images, heterogeneous hypo-signal intensity 
with peripheral and septa enhancement, especially at the 
delayed phase, was displayed. The patient underwent 
splenectomy. In the surgery, the mass was found to have 
an integrated envelope and a heterogeneous cut surface. 
A few days after the surgery, his WBC and neutrophils 
became normal. 

Case 2
A 37-year-old woman was referred to abdominal ultra-
sound examination because of  pain in the left upper quad-
rant. Lesions were found both in her liver and spleen. Pro-
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liferative disease of  metastasis was taken into consideration 
during the differentiation process. Physical examination 
found nothing remarkable. No cervical or inguinal lymph-
adenopathy was observed. The laboratory tests yielded 
the following results: hemoglobin 120 g/L, Ery 3.88 T/L,  
WBC 4.6 g/L, neutrophils 3.2 g/L, platelets 214 g/L, CEA 
1.16 ng/mL, AFP 2.4 ng/mL and CA19-9 6.79 U/mL. 
Other data were all within normal limits. Abdominal ul-
trasonography was done using a CA430E5-2 ultrasound 
transducer attached to a Technos ESAOTE DU 8; it dem-
onstrated a 5.2 cm × 3.6 cm heterogeneous hypoechoic 
lesion in the spleen with an unclear margin. Color Doppler 
flow imaging (CDFI) showed blood-flow signals in the 
peripheral area of  the lesion and resistance index (RI) was 
0.66 (Figure 2A-C). The lesion was enhanced in the diffuse 
pattern from 11 s after injection, and appeared to be ho-

mogeneously hyperechoic in comparison with the splenic 
parenchyma in 21 s. It turned out to be isoechoic in 4 s and 
hypoechoic in 30 s after the injection (Figure 2E). The le-
sion showed a persistent enhancement up to about 7 min. 
Another 0.9 cm × 0.9 cm homologous nodule was found 
attaching to the lesion which became evident after being 
enhanced (Figure 2D). In order to reach a final diagnosis, 
the patient underwent surgical excision of  the spleen and 
part of  the liver. In the surgery, a splenic mass was firm 
with a clear margin. The pathological result is a SANT of  
the spleen and hemangiomas in the liver.

Case 3
A 39-year-old man was admitted to the hospital because 
of  a left upper quadrant mass of  unknown cause. Spleno-
megaly was suspected by physical examination. No cervi-
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Figure 1  Conventional sonographic findings of sclerosing angiomatoid nodular transformation in a 36-year-old man. A: B mode ultrasonography demonstrates a 
hypoechoic lesion (arrow) in the spleen; B: Color Doppler flow imaging shows a low color-flow signal in the lesion.
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Figure 2  Conventional ultrasonography and contrast-enhanced ultrasonography findings of sclerosing angiomatoid nodular transformation in a 37-year-
old woman with pain in the left upper quadrant. A-C: A heterogeneous hypoechoic lesion (arrow) in the spleen, with blood-flow signals in the peripheral area; D: 
There was a 0.9 cm homologous nodule attaching to the side of the lesion that became evident after being enhanced (2 min 48 s after injection); E: The lesion was 
enhanced homogeneously.

A B C

D E

Cao JY et al . Ultrasonography of splenic SANT



cal or inguinal lymphadenopathy was found. The labora-
tory test results were: hemoglobin 123 g/L, Ery 4.23 T/L, 
WBC 6.7 g/L, neutrophils 4.6 g/L, platelets 167 g/L, CEA  
0.56 ng/mL, AFP 2.4 ng/mL and CA19-9 3.6 U/mL. All 
other laboratory tests were within normal limits. Abdomi-
nal ultrasonography was done using a C5-2 ultrasound 
transducer attached to a Philips IU22; it demonstrated a 
7.0 cm × 6.2 cm well-demarcated, hypoechoic lesion in 
the spleen. CDFI showed branch-shaped and wire-like 
blood-flow signals inside and spot-shaped blood-flow 
signals in the periphery of  the lesion. RI was 0.50-0.66  
(Figure 3A-C). The lesion was enhanced in the branch-
shaped diffuse pattern from 12 s after injection (Figure 
3D). It presented heterogeneous lobular appearance when 
reaching its peak enhancement in 23 s (Figure 3E). We 
also detected lots of  septa inside the lesion (Figure 3F). It 
became hypoechoic in 37 s in comparison with the splenic 
parenchyma. The lesion showed a persistent enhancement 
up to about 3 min. Its enhancement intensity was less 
than that of  the spleen during the whole enhancement 
process. Its structure and margin were clearer than those 
of  conventional ultrasonographic images. The patient also 
received CT examination, which revealed a low-density 

mass with mildly septa enhancement. The final diagnosis 
of  SANT was confirmed by operation (Figure 3G).

DISCUSSION
SANT is a rare mild vascular lesion in the spleen. The 
age of  our patients ranged from 36 to 39 years. Two 
of  them were asymptomatic (Case 1 and Case 3). The 
lesions were usually found incidentally. Few patients 
presented with abdominal discomfort or splenomegaly. 
Its etiology is still unclear. Concurrent diseases included 
chronic lymphocytic leukemia, lung squamous cell carci-
noma, colonic carcinoma and some other diseases[1]. We 
cannot confirm whether hepatic hemangioma as shown 
in Case 2 is related to SANT. The lesion presented as a 
solitary mass measuring 3-17 cm in greatest diameter as 
reported before[1]. And usually it has a clear margin with 
a normal splenic parenchyma. The gross section shows 
splenic angiomatoid nodules as altered red pulp tissue 
is entrapped by a non-neoplastic stromal proliferative 
process[3]. SANT is composed of  small blood vessels of  
three typically distinct immunophenotypes: cord capillar-
ies (CD34+/CD8-/CD31+), sinusoids (CD34-/CD8+/
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Figure 3  Conventional ultrasonography and contrast-enhanced ultrasonography findings of sclerosing angiomatoid nodular transformation in a 39-year-
old man. A: A hypoechoic lesion (arrow) in the spleen; B and C: Color Doppler flow imaging shows branch-shaped and wire-like blood-flow signals inside and spot-
shaped blood-flow signals in the periphery of the lesion; D: The lesion was enhanced in the branch-shaped diffuse pattern (15 s after injection); E: It presented 
heterogeneous lobular appearance when reaching its peak enhancement; F: Lots of septa inside the lesion; G: Surface of the lesion found during the operation.
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CD31+), and small veins (CD34-/CD8-/CD31+). It can 
be differentiated from other vascular tumors or tumor-
like lesions, including hemangioma, littoral cell angioma 
(LCA), inflammatory pseudotumor (IPT) and follicular 
dendritic cell tumor (FDC), by immunohistochemical 
examinations.

Sonographic findings of  our cases are described as 
follows: All the lesions were solitary and heterogeneous. 
Their greatest diameters were 3-7 cm. Two of  them were 
hypoechoic and the other lesion was hyperechoic. Linear 
and slit-like hyperechoic septa was presented in one lesion 
(Case 3). The ratio of  having a clear and unclear margin is 
2:1. The color-Doppler showed arterial flow signals in all 
the lesions and their RIs were low. The contrast-enhanced 
images in the two lesions had something in common. The 
contrast media entered the lesions 1-2 s later than the 
splenic parenchyma. And they came out of  the lesions 
earlier than that of  the spleen. The lesions were both en-
hanced in diffuse pattern. One lesion (Case 3) presented a 
heterogeneous lobule with lots of  septa inside at the peak 
enhancement. An extra 0.9 cm × 0.9 cm nodule attaching 
to the previously-found lesion was detected in Case 2 dur-
ing the enhancement process.

Usually, we consider hyperechoic lesions in the spleen 
as benign ones on US images such as hemangioma. Ma-
lignant lesions are mostly hypoechoic and occur most 
frequently in lymphomas (80% of  focal lesions)[4]. On 
conventional US images, the three lesions presented with 
different echogenicity. They were lack of  consistency 
in their boundaries and shapes. An assessment of  con-
ventional US images does not provide any differential 
diagnostic clues. Additionally, color-Doppler technique 
is only capable of  detecting some obvious color flow 
signals in big solid masses in the spleen. The images of  
conventional US examination are not characteristic.

We found few cases reporting the behavior of  SANT 
with ultrasonography in the literature. Gutzeit reported a 
case of  SANT[5], which had a hypoechoic halo, predomi-
nantly vascular on conventional US images and a “spoke 
wheel” pattern on CEUS images. In our cases, the het-
erogeneous lobule and lots of  septa inside at the peak 
enhancement in Case 3 are similar to the “spoke wheel” 
pattern, but no vascular halo was present. The angioma-

toid nodules are frequently delimited by concentric bands 
of  collagen fibers, and there is always an inflamed fibro-
cellular to sclerotic stroma between the nodules at low 
magnification. Some exhibited fibrin deposition in the 
peripheral zone of  the nodules. CEUS has shown to be 
useful in observing nodules whose contrast to the spleen 
parenchyma was enhanced after injection of  SonoVue. 
Because of  its multinodular angiomatoid appearance, 
SANT was described by Rosai[6] as the term “multinodu-
lar hemangioma”. In conclusion, CEUS is a new imag-
ing technique that provides direct visualization of  vessel 
structure and morphologic characteristics of  the lesions.

Pathologically, SANT has been thought to be a variant 
of  IPT. SANT has fewer inflammatory cells and myofibro-
blasts than those in IPT. Martel et al[1] reported one case of  
fever and three cases of  high erythrocyte sedimentation 
among 25 cases of  SANT. One patient (Case 1) also had 
high WBC and neutro phils before the operation. Conse-
quently, the US appearances of  the lesions reported above 
are between those of  IPT and hemangioma. It can explain 
the diversity of  its echogenicity, morphology and boundary.
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