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Abstract: The case of a patient with autoimmune haemolytic anaemia and an anastomosing 

haemangioma, is presented. The main dilemma was whether the haemangioma was the cause or 

the consequence of the autoimmune haemolytic anaemia and how both processes should be 

management. The diagnostic methods used are analytical and imaging techniques, which have not 

been conclusive in the diagnosis of anastomosing haemangiomas. Preoperative corticosteroid 

treatment does not prevent the recurrence of autoimmune haemolytic anaemia in the postoperative 

period. Surgical indication is established by the progression of proliferative activity, tumor 

enlargement and compression of the vena cava over time. Surgical resection of the tumor is the 

procedure used. The indication for surgical treatment of the anastomosing haemangioma and the 

decrease in alpha- fetoprotein after tumor resection are the most relevant results, although it 

increases again after a few weeks. The development of an anastomotic haemangioma may be 

secondary to autoimmune haemolytic anaemia. Angiogenesis resulting from the formation of 

erythroblastic islands at the periphery of the tumor and clonal expansions may be a mechanism to 

compensate for the haemolysis caused by autoimmune haemolytic anaemia. 
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1. Introduction 

Autoimmune haemolytic anaemia is an acquired haemolysis caused by a dysfunction of the 

patient’s immune system, which produces autoantibodies directed against erythrocyte surface 

antigens [1]. Disease is, usually defined by positive monospecific direct anti-agglutination [2]. The 

WHO 2020 classification of soft tissue tumors recognizes anastomosing hemangioma as a distinct 

benign vascular neoplasm [3]. This tumor has been described in all age groups, from 2 to 85 years 

old; with a median age of 65 years for non-renal tumors [4]. Anastomosing haemangioma is a tumor 

with anastomosed vessels the size of sinusoidal capillaries, with scattered nail-like endothelial cells 

and rare mitoses. Multilayered endothelial cells are absent. Vascular thrombi are typical and the 

lesions have areas of central sclerosis and focal necrosis [5]. In addition, there is prominent extra 

medullary haematopoiesis and immunohistochemically expression of CD31 and CD34 [6]. The CD31 

antigen, also known as PECAM-1 (Plaque Endothelial Cell Adhesion Molecule-1), is a 

transmembrane glycoprotein that acts as an adhesion molecule for vascular endothelial cells and 

platelets [7]. It plays an important role in angiogenesis. CD34 is a transmembrane glycoprotein 

belonging to the sialomucin family. It is selectively expressed on haematopoietic stem precursor cells, 
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small vessel endothelial cells, embryonic fibroblasts, adipocytes and tumor cells of endothelial origin 

[8]. Anastomosing hemangioma develops in more than 90% of cases due to recurrent activating 

mutations in the GNAQ, GNA 11 and GNA 14 genes, indicating that anastomosing hemangioma is 

a true clonal vascular neoplasm [9]. The GNA genes encode the G1 protein subunit a, which interacts 

with cell membrane receptors and plays an important role in the activation of signaling pathways 

within cells. These include the PI3K/AKT and MAPK pathways, which are involved in protein 

synthesis and cell proliferation [10]. It follows that GNA 11 mutations, as well as the previously 

known GNAQ and GNA14 mutations, are essential drivers in the pathogenesis of anastomosing 

haemangiomas [11]. 

It is, therefore considered possible that the patient’s autoimmune haemolytic anaemia may be 

associated with the communicating haemangioma. The aim of this clinical case is to illustrate the 

difficulties in diagnosing the anastomosing haemangioma, the appropriateness of surgical 

intervention, and the pre- and post-operative management of the associated autoimmune haemolytic 

anaemia. 

2. Case Reports. 

2.1. History and Physical Exam 

An 80-year-old man, a professional cyclist in his youth, consulted on 22 March 2023 for a 

retroperitoneal inter-aorto-caval tumor, diagnosed by CT scan in 2022. 

In his personal history, he consulted in 2020 with symptoms of asthenia and weight loss and had 

a diagnosis of autoimmune haemolytic anaemia. Patient not responded to first-line treatment with 

corticoid 1 mgr./kgr. The second-line treatment with rituximab (4 doses), last dose in 2021. He had 

Covid-19 in 2022, and then vaccinated. He has had hepatitis B Ag (-), Ac core (+) and has undergone 

cholecystectomy and prostatectomy. Physical examination reveals epigastric pain. 

2.2. Laboratory Tests 

A pre-operative hormonal study carried out to determine the levels catecholamine`s, 

normetanephrine and metanephrine in the blood and urine. Urine tests for adrenaline, dopamine and 

noradrenaline are also normal, as are serotonin and chromogranin. 

An acute flare-up of autoimmune haemolytic anaemia, is diagnosed by the presence of anaemia, 

total bilirubin 4.58 mg/dl, direct bilirubinemia 0.38 mg/dl and transferrin 183 mg/dl in the 

preoperative tests. The haptoglobin, during the acute phase, is <15 mg/dl, passing in February 2024 

to 33 mg/dl, after surgery. 

The total reticulocyte count is 187.3 million /ml, the lactate dehydrogenase (LDH) is 815 UI/mL 

and the anti-agglutinin test is positive (direct Combs 4+). Indirect Coombs (-). After adding anti-

globulin serum to washed red blood cells from the patient, agglutination indicates the presence of 

immunoglobulins or complement bound to the red cells. In this case, IgG is 778 µmol/L in the blood 

and cryoglobulins are negative. Among the blood parameters, the progressive increase in alpha-

fetoprotein, which reached 17.5 ng/ml in June 2020, was remarkable. In December 2023, in the acute 

phase of haemolytic anaemia, it is 20.1 ng/ml and after surgical resection, in February 2024, it is 14.56 

ng/ml. 6 weeks after surgery, it is 18.2 ng/ml. Table 1, shows the evolution over time of the 

haemacytometry, count and formula, platelets and total reticulocytes. 
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Table 1. Time course of blood parameters measured during the course of the. Disease up to Surgery. 

 

There was a delay in surgery and he had a month’s treatment with corticosteroids. 

2.3. Imaging Tests 

Several imaging studies have been performed since the onset of his illness. These are shown 

below. Due to a cystic tumor in the right kidney, an abdominal CT scan was performed in 2020. In 

that year, the inter-aorto-caval space was clear, with only a nodular lesion ventral to the abdominal 

aorta and caudal to the third duodenal segment, which could be the origin of the tumour, Figure 1 

(a). A CT scan was performed in 2022, which showed a high-attenuation nodular image at the inter-

aorto-caval level, with a central area of less intense enhancement, the largest diameter of which was 

2 cm. The differential diagnosis was adenopathy or paraganglioma, Figure 1 (b). 

  

(a) (b) 

Figure 1. (a) Abdominal CT scan. Small nodule ventral to the abdominal aorta. (b) Nodular 

image of two centimetres of high attenuation, with a central area of slight staining. 

In the same year, a PET scan was performed showing a 2 cm lesion of nodular morphology 

between the aortocaval cavities with mild metabolic activity (maximum SUV 2.2). In 2023, a control 

abdominal CT scan was performed, showing a nodular inter- aorto-caval image with a larger 

diameter of 2.34 cm, Figure 2 (c). In the same year, sectoral and radial echoendoscopy was performed 
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up to the second duodenal part, distal to the papilla, where a 2.5 cm round lesion was observed, well 

defined by a pseudo-capsular image, heterogeneous by ultrasound and elastography, in intimate 

contact with the duodenal wall. FNA was performed in three passes with a 22 G needle and material 

was obtained for impression and cytoblock. The cytological report described areas of tumour 

necrosis within the tumour and the pathological anatomy described bands of lympho-polynuclear 

fibrin. No epithelial cell clusters were identified. Six months later, an MRI was performed in which 

a retroperitoneal tumour was observed, which imprinted the anterior aspect of the cava, located inter 

aorto- cava, posterior and inferior to the duodenum in contact with it, measuring 2.7 cm x 2.3 x 3.4 

cm, hyper intense in T2-weighted sequences, with heterogeneous enhancement after contrast 

administration. Conclusion: retroperitoneal tumour, possible paraganglioma, Figure 2 (c) and (d). 

  
(c) (d) 

Figure 2. (c) Abdominal CT scan. Nodular tumour of 2.34 cm. with high attenuation, with central Area 

of less staining. d) Abdominal MRI with enlargement of the inter aorto-caval tumour, which imprints 

on the anterior aspect of the cava. 

The evolution of tumour size from imaging studies performed between 2020 and 2023 is 

shown in Table 2. 

Table 2. Evolution of tumour size and transformation time series. 

Type of 

exploration 
Exploration 

Date of 

realisation 

Time 

transformation 

series 

Size cm Days elapsed 

1 TAC 171120 nov-20 0,01 0 

1 TAC 40222 feb-22 2,00 73 

1 TAC 270422 abr-22 1,90 83 

2 PET 150722 jul-22 2,00 150 

1 TAC 300922 sep-22 2,80 77 

1 TAC 100123 ene-23 2,34 102 

3 
Eco- 

endoscopy 
130423 abr-23 2,50 94 

4 RNM 301123 nov-23 3,40 201 

Figure 3(a) shows the cumulative histogram of the data set of tumour size in centimeters and 

cumulative density. It shows the cumulative proportion of tumour sizes in the different 

measurements obtained in the imaging studies. The starting point corresponds to the smallest tumor 

size and the end of the histogram corresponds to the largest tumour size. 
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Figure 3. Cumulative histogram of the size tumour. 

As it was a nodular lesion with central apoptosis, increased proliferative activity, inferior cava 

imprint and likely to increase in size in the coming months, even without a precise diagnosis, it was 

decided to recommend surgery. 

2.4. Surgery 

Median supra and infra-umbilical incision. Operative findings: Epiploic adhesions to the 

bladder bed from previous surgery. Diverticular disease of the sigmoid colon. Retractile mesenteritis. 

Fibrosis of the fascia of Toldt. Encapsulated cystic inter aorto-caval tumour at the level of the third 

duodenal portion occupying the entire anterior aspect of the cava. 

Procedure: Dissection of the right colon and terminal ileum from lateral to medial. Kocher 

maneuvre. Identification and dissection of the lateral borders of the cava and the abdominal aorta. 

Dissection of the third portion of the duodenum. Resection of the tumour. 

Perioperative pathological anatomy: vascular tumour without the possibility of determining the 

degree of malignancy. Haemostasis. Placement of Surgicel hemostatic dressing on the anterior aspect 

of the cava. Jackson-Pratt drainage in the dissection bed of the tumour. Closure with double BiosynTM 

suture in two planes. Approximation of subcutaneous cellular tissue with Vicryl suture. Fixation of 

the skin with staples. 

Images of the operative field are shown below, Figure 4 (a) and (b). 

  
(a) (b) 
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Figure 4. (a). Operative field. Retroperitoneal tumour caudal to the third duodenal portion and inter 

aorto cava. (b). Surgical resection bed, anterior aspect of the cava. 

During the operation and after the stay in the intensive care unit, in order to avoid changes in 

body temperature, we have used a device for heating the serum. 

2.5. Clinical Course and Follow-Up 

Despite treatment with corticosteroids, started preoperatively and postoperatively, 3 days 

postoperatively he presented with anaemia due to a new onset of autoimmune haemolytic anaemia, 

during which he maintained the aspiration drainage, showing no significant burden through it. He 

received with one unit of packed red cell, seven units of platelets and two units of plasma. The patient 

experienced no new post-operative complications, resumed oral feeding on post-operative day 3 and 

discharged 7 days later of the operation. 

2.6. Histopathological Examination 

Gross description: well-defined nodule measuring 3.7 x 2.5 x 2.2 cm. Nodular cut surface with 

haematopoietic and myxoid areas, Figure 5. 

 

(a) 

Figure 5. a. Macroscopic anatomy: anastomosing haemangioma. 

Microscopic description: nodular tumour with a lobulated growth pattern and associated with 

medium to large vessels, generally in the periphery. There is a marked anastomosing proliferation of 

capillary channels; the endothelial cells show no atypia, no obvious multilayered pleomorphic and a 

nail-like appearance. Absence of mitosis. Small fibrin thrombi are common. 

Marked extra-medullary haematopoiesis with precursors of erythrocytes and other cell types 

including megakaryocytes; within the lesion foci of ripe adipose tissue. Stroma shows foci of sclerosis, 

edema and myxoid changes with central predilection. Isolated intracytoplasmic hyaline globules are 

visible. 

Identification of specific immunohistochemistry techniques: vascular channels of the tumour 

express high levels of CD31 and CD34, while D2-40 is negative (podoplanin, as a component of 

extracellular vesicles that reprogrammed the protein content of exosomes). Smooth muscle actin 

negative in endothelial cells and positive in the vascular wall, with enhancement of the support 

network of benign pericytes. Ki-67 very low rate of proliferative activity, marked in the 

haematopoietic component. HHV8 (human herpesvirus 8) negative. Alpha-fetoprotein negative. 
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(a) 4x (b) 20x 

  

(c) 10x CD31 (d) 10x CD34 

  

(e) D2-40 (podoplanin) (f) 10x (Smooth muscle actin) 

Figure 6. (a) (b) (c) (d) (f) (g). 6(a): Thin-walled anastomotic channels lined by a monolayer of bland 

endothelial cells. Stromal oedema and sclerosis are extensive. Identification of areas of characteristic 

anastomotic growth with bland, hobnailed endothelial cells is diagnostic. 6(b): Lesional endothelial 

cells are small and cytologically bland with no multilayering or significant nuclear pleomorphism. 

Hobnail nuclei are visible. Foci of extramedullary haematopoiesis within vascular channels are 

common. Erythrocyte and megakaryocyte precursors are seen. 6(c), 6(d) and 6(e): Endothelial marker 

expression. The lesional channels express high levels of CD31 (c) and CD34 (d) by 

immunohistochemistry, whereas D2-40 (podoplanin) (e) is typically negative. 6(f): Smooth muscle 

actin. Although negative in endothelial cells, it is positive in the pericyte support network. Staining 

for the proliferation index Ki67 is very low in tumour cells and high in the haematopoietic component 

(not shown). 

4. Discussion 

Autoimmune haemolytic anaemia is mediated by autoantibodies and/or complement together 

with activated macrophages, T lymphocytes and cytokines that contribute to the process directed 

against red blood cells to cause premature destruction of erythrocytes. All of these immune 
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parameters change with age, and immunosenescence is a mechanism associated with autoimmunity 

[12]. 

There is evidence that the infantile haemangioma may not be the direct source of alpha-

fetoprotein. An interaction between the primitive mesoderm-derived haemangioma and endogenous 

endodermal tissues, such as the liver, via an intermediary, may explain the elevated serum AFP levels 

in infants with extrahepatic haemangioma [13]. Similarly, there has been no evidence of alpha-

fetoprotein expression in haemolytic anaemia. A relevant finding was that the patient’s serum level 

of alpha-fetoprotein was elevated, with a progressive increase in successive analyses up to the 

preoperative analysis. Four days after removal of the tumour, alpha-fetoprotein levels decreased. 

However, the blood levels are currently on an upward trend. The active regenerative process within 

the tumour may explain the increase in alpha-fetoprotein. However, neither the removal of the 

tumour nor the immunohistochemistry expression of the tumour showed its involvement in the 

anastomosing haemangioma. 

It has, been suggested that the observation of well-defined hyper or iso-intensity in 

genitourinary tract tumors on T2 WI and progressive vascular enhancement patterns on MRI and CT 

are diagnostic features of anastomosing hemangioma [14]. Subsequent radiological investigations 

considered paraganglioma as a possible differential diagnosis. Several radiological features of 

anastomosing hemangioma, including morphology, clear borders, density, heterogeneous signal and 

apparent enhancement, are similar to those of extra adrenal paraganglioma. Both processes are richly 

vascularized. In our case, the functional hormonal study of the tumour showed no hormonal activity. 

Resection of both the aorta and the inferior vena cava (IVC) is a surgical procedure that requires 

both a favorable tumour biology and a patient suitable for this difficult surgery; however, resection 

offers the possibility of cure [15]. The absence of infiltration of the anastomosing haemangioma on 

the anterior aspect of the cava allowed resection of the tumour without resection of the cava. 

The progressive growth of the tumour over time was been used to guide surgery. The average 

size of communicating haemangiomas is 2.2 cm [16]. The tumour cell types had low mitotic activity, 

as shown by the expression of Ki-67 by immunohistochemistry and the SUV of 2.2 observed on PET 

scan. However, tumour growth may be justified by the increased proliferative activity as evidenced 

by the immunohistochemistry expression of Ki-67 in haematopoietic tissue observed in the 

anastomosing haemangioma. 

In an anastomosing haemangioma, irregular capillary-sized vascular channels show prominent 

anastomoses. A monolayer of endothelial cells lines the vascular spaces [17]. Presence of a high 

density of co-transplanted fibroblasts has favored anastomoses of endothelial progenitor cell-derived 

vessels with host vessels [18]. Reprogramming of adult fibroblasts plays an important role in 

angiogenesis. Through reprogramming, adult fibroblasts can develop into progenitor cells and even 

different types of endothelial cells necessary for blood vessel formation. 

Several studies have reported small colonies of progenitor cells found in various locations in the 

arterial wall, particularly in the adventitia. These progenitor cells include endothelial, smooth muscle 

and haematopoietic stem/progenitor cells [19,20]. The nodular image ventral to the abdominal aorta 

on CT scan 2020 may correspond to these small colonies of progenitor cells, which would be the start 

of the anastomosing haemangioma. The tumour stroma beside may contain edematous, 

inflammatory, fibrous components or myxoid infiltrates [21]. 

In our case, we also observed mature fatty infiltration, fibrin thrombi, dilated vessels and extra 

medullary haematopoiesis. Immunohistochemistry demonstrates diffuse staining for endothelial 

markers, including CD31 and CD34 [22]. When the tumour expresses endothelial marker it indicates 

angiogenic activity within the tumour. Angiogenesis is a key component in the biology of 

haemangiomas, particularly in their growth phase. A feature of the process of erythrocyte 

differentiation or terminal maturation is that it takes place in anatomical niches, known as 

erythroblastic islands, which is unique to mammalian erythropoiesis and is preferentially located in 

the bone marrow [23]. 

Erythroblast islands consist of macrophages surrounded by about thirty erythroid cells of 

varying degrees of maturation. They provide cell-cell interactions, which are necessary for 
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erythrocyte differentiation and proliferation. The main growth factors that regulate erythropoiesis in 

vivo are stem cell factor, granulocyte colony-stimulating factor, interleukins IL-3, IL-6, IL-11 and 

erythropoietin. Transforming growth factor β1 (TGF-β1) accelerates terminal erythroid 

differentiation by delaying cells in the G1 phase [24]. 

In most cases of autoimmune haemolytic anaemia there is no clonal disease with erythropoietic 

proliferation in the bone marrow. This phenomenon only occurs if there are somatic mutations in the 

erythroid progenitor cells. Mutated genes used to define clonal expansions of haematopoietic cells, 

termed clonal haematopoiesis, include DNMT3A, TET2, AXL1, JAK2, TP53 and SF3B1. These 

mutated genes are also present in chronic myeloid leukaemia and myelodysplastic syndromes. 

Therefore, it would not be surprising if these tumours could develop from erythropoietic clones. 

However, these mutations are also present in the healthy elderly population [25]. In conclusion that 

the clonal erythropoietin proliferation in the anastomosing haemangioma is secondary to 

autoimmune haemolytic anaemia and compensates for the loss of erythrocytes in a senescence-

impaired bone marrow. 

Since the prognosis of communicating haemangioma is good, the erythroblast islands observed 

at the periphery of the tumour and the clonal expansions of viable red blood cells could be beneficial 

in the patient’s autoimmune haemolytic anaemia. However, since these mutated genes are present in 

hematologic neoplastic processes, indicated to remove the tumour should be considered. 

Future lines of research should go directed towards creating sustainable research infrastructures 

that facilitate the acquisition of tissue and liquid biopsies, together with clinical and biological data 

on these tumours, as proposed by the clinical and translational research of the international 

malignant germ cell consortium [26]. Therefore, a possible causal relationship between autoimmune 

haemolytic anaemia and anastomosing haemangioma is proposed. Therefore, a possible causal 

relationship between autoimmune haemolytic anaemia and anastomosing haemangioma is 

proposed. 
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