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Abstract 

Background Sclerosing angiomatoid nodular transformation of the spleen is a relatively rare benign vascular lesion 
in both adult and pediatric age groups with unclear etiopathogenesis and variable clinical presentations. Many 
benign and also malignant splenic masses could mimic sclerosing angiomatoid nodular transformation, both clini-
cally and radiologically. Herein, we report our experience with a case of sclerosing angiomatoid nodular transforma-
tion in a 3-year-old girl.

Case report A 3-year-old Iranian girl presented with abdominal pain, back pain, and constipation for 2 weeks. She 
was being followed up by a pediatrician due to her short stature and persistent anemia. Physical examination showed 
stable vital signs, short stature, pallor, and a puffy face. Laboratory evaluation showed normochromic normocytic 
anemia with a normal reticulocyte count, ferritin, and hemoglobin electrophoresis. Radiologic assessments revealed 
a hypoechoic lesion in the spleen with high vascularity, clinically suspected to be lymphoma. She was operated on, 
and after partial splenectomy, pathologic evaluation of the spleen showed a solitary, well-demarcated, and unen-
capsulated dark mass. Microscopic examination revealed micronodular appearance composed of irregular-shaped 
vascular spaces lined by plump endothelial cells and surrounded by concentric collagen fibers, features in keeping 
with sclerosing angiomatoid nodular transformation. The patient’s anemia was resolved after surgery, and no clinical 
or radiologic deficits were noted during the 10-month follow-up visits.

Conclusion Although sclerosing angiomatoid nodular transformation is exceedingly rare in children, it should be 
considered a differential diagnosis in pediatric splenic neoplasms with concurrent hematologic manifestations, such 
as anemia.
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Introduction
Sclerosing angiomatoid nodular transformation (SANT) 
of the spleen is a relatively uncommon benign vascular 
lesion [1]. It is most common in the middle-aged popu-
lation, with a female predominance; nevertheless, rare 
cases have been reported in children. The vast major-
ity of patients have no symptoms, and most lesions are 
incidentally observed. However, a few cases might pre-
sent with nonspecific symptoms, such as abdominal 
pain, nausea, vomiting, and malnutrition. Current imag-
ing modalities provide a lot of preoperative information. 
However, some benign and malignant splenic tumors are 
still in the differential diagnosis of SANT, and the diag-
nosis is still a challenge without histological examinations 
[1–3]. Herein, we report a case of SANT in a child with 
unexplained anemia and clinical suspicion of lymphoma. 
Furthermore, we present a review of all English-language 
reported cases of SANT in the pediatric group.

Case report
A 3-year-old Iranian girl presented with abdominal pain, 
back pain, and constipation for 2  weeks. She was born 
at term; nonetheless, she was under the follow-up of a 
pediatrician due to her short stature and persistent ane-
mia observed 1 year prior. She had no fever, chills, night 
sweats, rash, arthralgia, myalgia, or lymphadenopathy. 
Other past medical and family histories were not signifi-
cant. On physical examination, the vital signs were stable 
(blood pressure: 100/60 mmHg, pulse rate: 68 beats per 
minute, and temperature: 36.5  °C) with a 15  kg weight 
(75th percentile for age); however, she had short stature 
(85  cm, less than 5 percentile), pallor, and a puffy face. 
There was no abdominal tenderness or organomegaly.

Laboratory evaluation showed anemia (hemoglobin: 
8.4 g/dl) with a normochromic normocytic pattern 
(mean corpuscular volume: 84 fL, mean hemoglobin 
concentration: 27  pg), normal reticulocyte count (1%), 
ferritin, and hemoglobin electrophoresis. On radiologic 
evaluations, the spleen measured 92  mm × 70  mm and 
revealed a hypoechoic lesion (50  mm × 44  mm) with 
increased internal vascularity, which was in favor of lym-
phoma (Fig.  1). She underwent an elective exploratory 
laparotomy, partial splenectomy, and mesenteric lym-
phadenectomy. She was vaccinated against Streptococcus 
pneumoniae and Neisseria meningitides 2  weeks before 
surgery. The gross morphologic evaluation showed a 
solitary, well-demarcated, and unencapsulated dark mass 
(Fig. 2).

Microscopic sections showed a micronodular appear-
ance, composed of irregularly shaped vascular spaces 
lined by plump endothelial cells and surrounded by 

concentric collagen fibers, features in keeping with 
SANT (approved by immunohistochemistry) (Figs.  3, 
4A–C). All the resected lymph nodes showed reactive 
changes. In a follow-up visit a month later, the patient 
showed improvement in her symptoms, and the ane-
mia resolved (hemoglobin concentration: 12  g/dl). All 
workups for short stature (biochemical assessments 
and radiological tests for estimating bone age) showed 
appropriate results, and after receiving treatment for 
allergic sinusitis, the puffy face disappeared. Addition-
ally, no clinical or radiologic deficits were noted during 
the 10-month follow-up visits. Informed consent was 
requested and obtained from the patient for publishing 
the case report and the accompanying images.

Fig. 1 Computed tomography image of the patient shows 
an intrasplenic mass (arrow)

Fig. 2 Cut section of spleen shows a firm, stellate, tan-white lesion 
with a thin rim of residual non-neoplastic spleen (arrow)
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Discussion
SANT is a rare vascular lesion of the spleen. It was pre-
viously labeled as a hamartoma of the spleen. However, 
in 2004, Martel et al. launched the SANT name based 
on an in-depth investigation of 25 cases. This new 
entity was described as a hamartoma-like lesion that 
arises from the red pulp and shows characteristic angi-
omatoid nodules. To date, only a few cases have been 
reported; however, the actual incidence and prevalence 
are still unknown. The SANT shows a marked female 
predominance (female to male ratio: 2.125). Most cases 
are incidentally observed in asymptomatic patients, 
although abdominal pain or discomfort, backache, 

and abnormal hematologic results occur in some cases 
[3–5].

Imaging findings are not specific and cannot usu-
ally distinguish between the various types of vascular 
lesions. However, typical computed tomography scan 
and magnetic resonance imaging findings include a soli-
tary, round, and lobulated mass with early peripherally 
enhanced radiating lines, delayed enhancement of the 
fibrous tissue, and hypointense T2 signal intensity [6, 
7]. Arising from the disorganized red pulp of the spleen, 
SANT has a distinct gross feature with a prominent 
multinodular appearance. Individual nodules have an 
ambiguously lobular architecture and are encircled by a 

Fig. 3 Low-power section of the resected mass shows multiple variably sized angiomatoid nodules within the red pulp separated by fibrosclerotic 
septa [hematoxylin and eosin (H&E) × 100] (A). The nodules are composed of well-formed capillaries arranged in a lobular pattern, sinusoid-like 
spaces, inflammatory cells, and histiocytes. There is no cellular atypia or necrosis (H&E × 200) (B)

Fig. 4 The immunostaining of the resected mass revealed three distinct kinds of vessels in the angiomatoid nodules positive for CD31, CD34, 
and CD8
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hyaline shell. The vessels inside the nodules are cellular. 
The angiomatoid nodules consist of three different types 
of blood vessels with diverse immunohistochemical pro-
files, including capillaries (CD31+,  CD34+, and CD8−), 
small veins (CD31+, CD34−, and CD8−), and sinusoids 
(CD31+,  CD34−, and CD8+) [1, 8].

In contrast to its uncertain etiology and pathogenesis, 
SANT usually has a benign clinical course with no recur-
rence or complications. Most reported cases affected 
adult patients (less than 200 cases), with only a very small 
number of cases reported in the pediatric population [1, 
9].

Many benign lesions, such as hemangiomas, hamar-
tomas, littoral cell angiomas, and inflammatory myofi-
broblastic tumors, and some malignant lesions, such as 
low-grade lymphoma, are included in the differential 
diagnosis [6, 9, 10].

Hemangiomas are the most common benign pri-
mary neoplasm of the spleen and can show progressive 
enhancement, sometimes with a central fibrous scar; they 
may be distinguished from SANT by their high T2 sig-
nal intensity. Lymphoma is the most common malignant 
tumor of the spleen and can present as a solitary mass or 
multiple nodules; it has been described as isointense or 
hypointense relative to the spleen on T2-weighted images 
but typically shows little enhancement rather than a pro-
gressively enhancing pattern [6].

Many patients presenting with solid lesions in the 
spleen will eventually be diagnosed with a malignant 
tumor, but it is difficult to rule out the possibility of a 
malignant neoplasm preoperatively based on conven-
tional imaging studies. So it is mandatory to make path-
ologic confirmation for the diagnosis and treatment of 
solid tumors [11].

SANT shows a distinctive nodular pattern, lack of 
atypia, and unique immunohistochemical profile in a 
core biopsy, but this procedure carries risks of bleeding 
and needle tract seeding. Therefore, splenectomy may be 
the preferred modality to rule out malignancy or other 
pathological processes [10–12].

In this report, we analyzed all the previously reported 
cases of pediatric SANT of the spleen in the literature 
(Table  1). Among these 14 cases, females and males 
were equally affected, in contrast to the female predom-
inance pattern in adult cases; all SANT lesions were 
solitary, most cases were symptomatic, and among 
symptomatic cases, abdominal pain and discomfort 
were the most frequent symptoms. Moreover, about 
50% of the cases had concurrent hematologic problems, 
such as anemia, thrombocytopenia, and an increased 
erythrocyte sedimentation rate. Anemia showed an 
iron deficiency pattern in most patients. Similarly, 
some previous reports had mentioned concurrent 

hematologic manifestations in splenic masses. In addi-
tion, anemia is a common feature in newly diagnosed 
patients with lymphoma, with anemia caused by 
chronic disease as the most common cause; however, 
our patient’s anemia was probably an anemia caused by 
chronic diseases, which resolved following mass resec-
tion [24].

Conclusion
SANT is an uncommon splenic tumor. To our knowl-
edge, 14 pediatric instances and less than 200 adult 
cases have been published in the English literature so 
far. SANT should be considered a differential diagnosis 
in pediatric splenic neoplasms with concurrent hema-
tologic manifestations such as anemia, notwithstanding 
its rarity in children.

Abbreviation
SANT  Sclerosing angiomatoid nodular transformation

Acknowledgements
Not applicable.

Author contributions
GB, SN, and SD developed the concept of the study and the study design and 
wrote the draft manuscript. SD and SN extracted the history. KSS examined 
the patient. BA examined the patient and did the operation. GB, SN, SD, 
and AMH reviewed the pathologic slides. SN and SD with the input of all 
authors interpreted the patient data. All authors read and approved the final 
manuscript.

Funding
Not applicable.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
Our institutional approval was not required to publish the case details.

Consent for publication
Written informed consent was obtained from the patient’s legal guardian for 
publication of this case report and any accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Pathology, Shiraz Medical School, Shiraz University of Medical 
Sciences, Shiraz, Iran. 2 Department of Pathology, Abu Ali Sina Hospital, Shiraz 
Transplant Center, Shiraz University of Medical Sciences, Shiraz, Iran. 3 Shiraz 
Transplant Center, Abu Ali Sina Hospital, Shiraz University of Medical Sciences, 
Shiraz, Iran. 4 Department of Oncology and Hematology, Abu Ali Sina Hospital, 
Shiraz Transplant Center, Shiraz University of Medical Sciences, Shiraz, Iran. 
5 Shiraz Transplant Center, Abu Ali Sina Hospital, Shiraz, Iran. 

Received: 31 January 2022   Accepted: 25 August 2023



Page 6 of 6Soleimani et al. Journal of Medical Case Reports          (2023) 17:404 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

References
 1. Cipolla C, Florena AM, Ferrara G, Di Gregorio R, Unti E, Giannone AG, et al. 

Sclerosing angiomatoid nodular transformation: laparoscopic splenec-
tomy as therapeutic and diagnostic approach at the same time. Case Rep 
Surg. 2018;2018:7020538.

 2. Shao H, Lu B, Shen Z, Liu F. Sclerosing angiomatoid nodular transforma-
tion of the spleen: analysis of clinical and pathological features in five 
cases. Front Surg. 2021;7: 609284.

 3. Martel M, Cheuk W, Lombardi L, Lifschitz-Mercer B, Chan JK, Rosai J. Scle-
rosing angiomatoid nodular transformation (SANT): report of 25 cases of 
a distinctive benign splenic lesion. Am J Surg Pathol. 2004;28:1268–79.

 4. Silverman ML, LiVolsi VA. Splenic hamartoma. Am J Clin Pathol. 
1978;70:224–9.

 5. Cao P, Wang K, Wang C, Wang H. Sclerosing angiomatoid nodular 
transformation in the spleen: a case series study and literature review. 
Medicine (Baltimore). 2019;98(17): e15154.

 6. Lewis RB, Lattin GE Jr, Nandedkar M, Aguilera NS. Sclerosing angiomatoid 
nodular transformation of the spleen: CT and MRI features with patho-
logic correlation. AJR Am J Roentgenol. 2013;200(4):W353–60.

 7. Gutzeit A, Stuckmann G, Dommann-Scherrer C. Sclerosing angiomatoid 
nodular transformation (SANT) of the spleen: sonographic finding. J Clin 
Ultrasound. 2009;37(5):308–11.

 8. Rosai J, Ackerman LV, Rosai J. Rosai and Ackerman’s surgical pathology. 
10th ed. New York: Mosby; 2011.

 9. Falk GA, Nooli NP, Morris-Stiff G, Plesec TP, Rosenblatt S. Sclerosing Angio-
matoid Nodular Transformation (SANT) of the spleen: case report and 
review of the literature. Int J Surg Case Rep. 2012;3(10):492–500.

 10. Bushati M, Sommariva A, Montesco MC, Rossi CR. Laparoscopic splenec-
tomy for sclerosing angiomatoid nodular transformation of the spleen. J 
Minim Access Surg. 2017;13(4):309–11.

 11. Onder S, Kosemehmetoglu K, Himmetoglu C, Firat P, Uner A. Sclerosing 
angiomatoid nodular transformation (SANT) of spleen: a case report 
describing cytology, histology, immunoprofile and differential diagnosis. 
Cytopathology. 2012;23:129–32.

 12. - Weinreb I, Bailey D, Battaglia D, Kennedy M, Perez-Ordon ̃ez B. CD30 
and Epstein-Barr virus RNA expression in sclerosing angiomatoid nodular 
transformation of spleen. Virchows Arch. 2007; 451:73–9.

 13. Kuybulu A, Sipahi T, Topal I, et al. Splenic angiomatoid nodular transfor-
mation in a child with increased erythrocyte sedimentation rate. Pediatr 
Hematol Oncol. 2009;26:533–7.

 14. Bamboat ZM, Masiakos PT. Sclerosing angiomatoid nodular transfor-
mation of the spleen in an adolescent with chronic abdominal pain. J 
Pediatr Surg. 2010;45:E13–6.

 15. Vyas M, Deshmukh M, Shet T, et al. Splenicangiomatoidnodulartrans-
formationin child with inflammatory pseudo tumor-like areas. Indian J 
Pathol Microbiol. 2011;54:829–31.

 16. Agrawal M, Uppin SG, Bh S, Suppin M, Challa S. Sclerosing angiomatoid 
nodular transformation of the spleen: a new entity or a new name? Turk 
Pantology Derg. 2016;32:205–10.

 17. Zhang S, Yang W, Hongyan XU, et al. Sclerosing angiomatoid nodu-
lar transformation of spleen in a 3-year-old child. Indian Pediatr. 
2015;52:1081–3.

 18. Pelizzo G, Villanacci V, Lorenzi L, et al. Sclerosing angiomatoid nodular 
transformation presenting with abdominal hemorrhage: first report in 
infancy. Pediatr Rep. 2019;11:7848.

 19. Delgado MA, Fleming A, El-Gohary Y, Abdelhafeez A, Santiago T, 
McCarville ME, et al. Sclerosing angiomatoid nodular transformation 
of the spleen in a four- year-old with anemia. J Pediatr Surg Case Rep. 
2018;38:53–6.

 20. Idrissa S, Rabattu P-Y, Sole Cruz E, et al. Sclerosing angiomatoid nodular 
transformation of the spleen in children: a two-case report of laparo-
scopic total or partial splenectomy and a literature review. World J Ped 
Surgery. 2020;3: e000153.

 21. Jamal A, Siddique U, Inam Ur Rehman SIU, et al. Sclerosing angiomatoid 
nodular transformation of spleen in a 8-year old girl. J Pakistan Med 
Assoc. 2020;70:1448–50.

 22. Sanmoto Y, Ishimaru T, Hayashi K, Tomita O, Oshima K, Nakazawa A, et al. 
Sclerosing angiomatoid nodular transformation in a child. J Pediatr Surg 
Case Rep. 2021;68: 101836.

 23. Abboud B, Honein K, Abboud C, Aidibi A, Yared F, Ghorra C. Unusual 
case of Sclerosing angiomatoid nodular transformation of spleen in an 

adolescent patient: case report and literature review. Ann Surg Perioper 
Care. 2021;6(1):1046.

 24. Yasmeen T, Ali J, Khan K, Siddiqui N. Frequency and causes of anemia in 
Lymphoma patients. Pak J Med Sci. 2019;35(1):61–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Sclerosing angiomatoid nodular transformation of the spleen in a child with anemia: a case report and review of the literature
	Abstract 
	Background 
	Case report 
	Conclusion 

	Introduction
	Case report
	Discussion
	Conclusion
	Acknowledgements
	References


