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Cavernous hemangioma is the most common benign tumor of the liver (the incidence 

ranging from 1.4% to 52%). The etiology of this tumor is unclear, with several hypotheses 
based on the potential congenital source of the lesions. Extramedullary hematopoiesis is a 
process of blood cell production outside the bone marrow, usually occurring due to hematologic 
disease or bone marrow infiltration of other causes. We present a case of 78 year old male with 
suspected malignant disease of gallbladder, as well as a liver cavernous hemangioma with 
extramedullary hematopoiesis and malignant cell embolization (endothelial cells positive for 
CD31 and CD34; and malignant cells positive for pancytokeratin and CDX2).The etiology of 
extramedullary hematopoiesis in vascular lesions is discussed. 
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Introduction 
 

Vascular lesions of the liver may present as 
cavernous hemangioma (CH), infantile hemangio-
endothelioma, epitheloid hemangioendothelioma, and 
angiosarcoma. CH is the most common benign 
tumor of the liver, with an incidence ranging from 
1.4% to 52%; usually occurring in old age and in 
women (1). Autopsy material shows an incidence of 

7%. CH structure consists of vascular spaces en-
cased with fibrous tissue and a single layer of endo-
thelial cells. The tumor is usually demarcated from 
the surrounding tissue. The term "gigantic CH" is 
reserved for tumors larger than 5 centimeters, often 

containing foci of bleeding, thrombosis, hyaliniza-
tion, fibrosis and calcification (2). 

CH is usually asymptomatic and diagnosed in-

cidentally. The indications for surgical treatment are 
the presence of abdominal symptoms, spontane-
ous/traumatic rupture, rapid growth, Kasabach-
Meritt syndrome as well as an unclear preoperative 
diagnosis (3). Four types of surgical procedures are 
performed: liver resection, enucleation, ligation of 

the hepatic arterial blood vessel and liver trans-
plantation; with the first two being the most com-
mon (4). Liver hemangioma etiology is still unclear, 
with a hypothesis related to the possible congenital 
source of the lesions (5). 

Extramedullary hematopoiesis (EMH) repre-
sents the production of blood cells outside the bone 

marrow. In adults, extramedullary hematopoiesis is 
a pathological condition usually occurring due to a 

bone marrow malignant infiltration or fibrosis (6). It 
is suspected that EMH is triggered by the secretion 
of the granulocyte colony-stimulating factor (G-CSF) 
(7).There are several reports of liver hemangiomas 
harboring EMH foci, without a clear description of 

the etiological mechanism (8). 
This paper contains a description of an in-

teresting case presenting with a liver CH harboring 
EMH and malignant cells emboli. 

 
Case report 

 
A 78 year old male patient presented with 

spontaneous subcutaneous hematomas on the lower 
extremities, fatigue, and weight loss. His previous 
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medical history included a nephrectomy 12 years 

ago (due to a renal cell carcinoma), mechanical 

aortic valve replacement 5 years ago, hypothyreosis, 
hypertension, atrial fibrillation and a liver tumor 
(diagnosed 8 years ago incidentally and regarded as 
a liver hemangioma based on the ultrasonographic 
characteristics, measuring 95 x 40 mm, without 

changes in size or structure during the past several 
years). 

On examination, the patient was pale and 
diaphoretic, with a normal clinical examination of the 
thorax and the abdomen. The complete blood count 
and the laboratory findings were all in the normal 
range. Chest X-ray showed no pathological findings. 

Abdominal ultrasonography showed the previously 
described liver tumor in the left lobe; irregular den-
sity of the gallbladder wall (suggestive of malignant 

infiltration) with multiple intraluminal stones (maxi-
mum size 32 mm). Computerized tomography of the 
abdomen showed the previously described changes, 
several lesions in the tenth and eleventh thoracic 

vertebrae, as well as the fourth lumbar vertebra and 
the base of the sacrum suggestive of metastatic 
deposits. No other pathological findings were found. 

A decision was made to perform a laparo-
scopic biopsy of the aforementioned liver tumor due 

to clinical suspicion of malignant disease. Exploration 

of the abdominal cavity showed the gallbladder in-

filtrating the liver and the greater omentum. A sub-
capsular fragment of the liver tissue adjacent to the 
tumor (size 12 x 9 x 8mm) was sent to the histo-
pathological analysis. The tissue showed irregular, 
wide vascular spaces with uniform endothelial cells 

and connective tissue, with erythrocytes and hema-
topoietic cells (Figure 1). Several vascular spaces 
showed atypical (oval or cubic) cells, with an in-
creased nuclear-cytoplasmic ratio, hyperchromatic 
nuclei, pathological mitosis, organized in solid or 
cribriform groups (Figure 2). Immunohistochemistry 
CD31 and CD34 stain showed a layer of endothelial 

cells covering the vascular spaces. The atypical cells 
were positive for pancytokeratin (Figure 3), CDX2, 
and negative for vimentin, CK7, CK20, HepPar1, 

CD31, CD34. The conclusion was that the tumor was 
a liver CH with elements of EMH and malignant cells 
emboli of uncertain origin. 

The patient’s clinical condition worsened daily. 

He was hospitalized for blood transfusion two months 
after the biopsy due to severe sideropenic anemia. 
During the hospitalization, the patient went into car-
diac arrest and passed away after an unsuccessful 
attempt at cardiopulmonary resuscitation. 

 

 
 
 

 
 

Figure 1. Extramedullary hematopoiesis in a liver hemangioma; hematoxylin-eosin stain, x10 
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Figure 2. Clusters of tumor cells in a liver hemangioma (indicated by arrows); hematoxylin-eosin stain, x10 

 

 
 

 

 
 

Figure 3. Tumor cells expressing pancytokeratin positivity, x10 
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Discussion 

 

The case presented herein shows an in-
teresting histopathologic finding in a patient suf-
fering from malignant disease, most likely gallbla-
dder carcinoma. His clinical condition after the lapa-
roscopic biopsy of the liver tumor did not allow for 

gallbladder surgery to be performed; therefore, a 
final pathological diagnosis was not reached. The 
liver hemangioma, which likely existed before the 
onset of malignant disease, harbored malignant cells 
as well as hematopoietic cells. It is plausible that the 
malignant cells in the hemangioma originated from 
the carcinoma in the gallbladder wall. The histo-

logical image of vascular spaces in the liver tumor 
resembled CH, a lesion which is by itself benign. 
Liver vascular lesions may present a challenge for 

the pathologist, regarding the similarity with angio-
sarcoma. The histological appearance of an anasto-
mosing hemangioma, a sinusoidal pattern of tightly 
packed capillary channels, may resemble an angio-

sarcoma-like image (8). However, anastomosing he-
mangiomas are sharply demarcated – they do not 
infiltrate the surrounding liver tissue. This different-
iates them from hepatic small vessel neoplasm – a 
tumor showing an infiltrative growth pattern, but 
without the cytologic atypia characteristic for angio-

sarcoma (9). 
It is interesting to consider whether EMH was 

triggered by malignant infiltration or it was present 
in the CH before the invasion by malignant cells. In 
order for EMH to occur, multiple systemic (bone 
marrow failure, excessive hematopoietic stimulation) 

and local (tissue inflammation and repair, abnormal 

cytokine secretion) factors are needed (10). In a 
literature review performed by Bao et al., multiple 
potential EMH triggers are identified in addition to G-
CSF: chemotherapeutic agents (e.g. doxorubicin), 
cytokines or paracrine factors as well as pernicious 
anemia (11). The original explanation of EMH was 
based on the probability of the vascular tissue to 

provide support for the hematopoietic stem cells, 
similar to their interaction with the endosteum. It is 
considered that mesenchymal cells (such as non-
myelinating Schwann cells, nesting-expressing cells, 
and CAR (CXCL12-abundant reticular) cells) support 
hematopoietic stem cells (12). In addition to the 

hematologic conditions associated with EMH (thalas-
semia, sickle cell anemia, hereditary spherocytosis, 

myeloid neoplasms, and myelodysplastic syndro-
me), liver EMH may occur in hepatoblastoma, he-

patic adenoma and hepatocellular carcinoma (13). 

The effect of CAR cells (and their expression of 

CXCL12, otherwise known as the stromal-cell de-
rived factor 1 (SDF1)) in EMH-positive spleen is in 
the entrapment of the hematopoietic precursor stem 
cells (12). There are descriptions of EMH occurring in 
infantile hemangioendothelioma (14). In a series of 

157 cases of pyogenic granuloma (lobular capillary 
hemangioma),Waraasawapati et al. described EMH 
in 10-8% of cases (15). Pinczewski and Papadimi-
triou stress the role of VEGF in EMH associated with 
epithelioid hemangioendothelioma (16). 

Infantile hemangiomas occur in an adequate 
environment of cytokine secretion, mainly matrix 

metalloproteinases (MMP) and vascular endothelial 
growth factor (VEGF), transforming growth factor-
beta 1 (TGF-B1) as well as the basic fibroblastic 

growth factor (b-FGF). They arise from hemato-
poietic progenitor cells (17). Sequeira-Lopez et al. 
showed that blood cell progenitors might have a 
common origin with the blood vessels in the em-

bryo, during the process of chemo-vasculogenesis 
(18).  

 
Conclusion 
 
This case report illustrates how a benign liver 

lesion may contain malignant cells and EMH. The 
diagnostic workup was not completed due to the 
patient’s condition. The endoscopic evaluation of the 
upper and lower gastrointestinal tract as well as 
cholecystectomy should have been performed in 
order to identify the primary tumor. The pan cytoke-

ratin positivity is indicative of an epithelial tumor, 

while CDX2 expression exhibited by the malignant 
cells suggests that the primary tumor is localized in 
the gastrointestinal tract. The negativity of CD31 
suggests that the tumor origin is not vascular.  

The CK7-/CK20- pattern is suggestive of 
hepatocellular carcinoma, germ cell tumor, semino-
ma, embryonal carcinoma, and other types of tu-

mors, while most bile duct carcinomas are CK7+/ 
CK20+. Owing to this, the gastrointestinal origin can 
be assumed with certain doubt. Future research 
should aim at ex-plaining the role of VEGF and other 
cytokines as well as the process of chemovascu-
logenesis in the occurrence of EMH in hemangiomas 

(whether EMH arises simultaneously with hemangi-
oma tissue or it sub-sequently settles in the tumor). 

Furthermore, the potential susceptibility of vascular 
lesions to har-boring EMH should be examined. 
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Kavernozni hemangiom jetre je najčešći benigni tumor jetre (sa incidencijom u rasponu 

od 1,4% do 52%). Etiologija tumora je nejasna, sa nekoliko hipoteza koje se baziraju na 
mogućem kongenitalnom uzroku lezije. Ekstramedularna hematopoeza je proces produkcije 
krvnih ćelija van koštne srži, najčešće usled hematoloških bolesti ili fibroze koštne srži. 
Prezentujemo slučaj muškarca starog 78 godina sa sumnjom na malignitet žučne kese, kao i 
sa kavernoznim hemangiomom jetre sa ekstramedularnom hematopoezom i embolizacijom 
malignim ćelijama (endotelne ćelije pozitivne na CD31 i CD34; maligne ćelije pozitivne na 
pan-citokeratin i CDX2). Diskutovana je etiologija ekstramedularne hematopoeze u vasku-
larnim lezijama. 
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