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Abstract 

 

During a routine check-up in a 6-year-old intact male Labrador Retriever and a 6-year-old intact male Boxer, a 

mass in their pelvic cavities was found. Both dogs were clinically healthy and did not display any clinical symptoms. The 

masses were surgically removed and sent to a pathology laboratory for analysis. The histopathological evaluation of both 

lesions diagnosis was: extraosseous aneurysmal bone cysts. This report describes the macroscopic and histopathological 

characteristics of the cysts in both patients. 
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Introduction 

 

Conventional aneurysmal bone cysts (ABCs) are 

benign, intra-osseous, cyst-like, osteolytic and expansive 

lesions that can develop in any bone in the skeletal system, 

but generally occur eccentrically in the metaphysis of long 

bones (24, 31). They may arise de novo (primary ABC) or 

can be occur secondarily in other benign or malignant bone 

tumors (secondary ABC). Currently, cytogenetic and 

molecular studies in human patients suggest that primary 

ABC is a neoplastic process rather than reactive lesion (14, 

17). 

The term aneurysmal bone cyst is only a 

descriptive concept not related to the etiology of the lesion. 

This lesion is not a true aneurysm, but it is named 

aneurysmal because of its blowout distension appearance, 

and is called cyst due to the lesion often presents as a 

blood-filled cavity, but it does not have an epithelial lining 

(4, 15). 

A few cases of ABC have been reported in dogs 

(1, 18, 19, 20, 22, 23, 26, 27), horses (6, 9, 13, 16, 21, 28, 

29), cats (4, 5, 25, 32), bulls (3, 12), and birds (7, 8). This 

type of lesion has been reported in the bones of the 

mandible (3, 6, 12, 13, 21), metatarsals (9, 16, 28), 

metacarpals (8, 29), scapula (4, 31), pelvis (18, 25), 

humerus (20, 23, 26), tibia (22), rib (5), lumbar vertebrae 

(27), ulna (1), penile bone (19), carpus (7) and skull (8). 

Due to the infrequent occurrence and variability of the 

cases, it has not been possible to make predispositions 

about the species, sex, breed, and age of the patients. 

Extraosseous ABC is a very rare lesion in humans 

and animals. It has the same histomorphological 

characteristics as its intraosseous counterpart, but it 

originates in soft tissue. Only 26 cases have been reported 

in humans (14), and one case in the veterinary medical 

literature, which developed in the soft tissue of the perianal 

region of a canine (2). 

Since these lesions are so infrequent, ABCs and 

their extraosseous variants pose a diagnostic challenge for 

veterinary clinicians and pathologists. The objective of this 

report is the histopathological description of two cases of 

extraosseous aneurysmal bone cysts located in the pelvic 

cavity, which were discovered during a routine medical 

examination. 

 

Case Report 

 

Report on Case 1 
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A 6-year old cryptorchid Labrador Retriever was 

admitted to a private veterinary clinic to undergo an 

orchiectomy. No symptoms were detected during the 

preoperative clinical evaluation. During the surgical 

procedure, a mass was detected in the soft tissue of the 

floor of the pelvic cavity, close to the prostate gland. The 

mass was removed, fixed in 10% formalin and sent to the 

Pathology Department of the Universidad Nacional de 

Costa Rica for histopathological study. 

The mass was processed to obtain histological 

sections, which were stained with Hematoxylin & Eosin 

(H&E) following routine procedures. In addition, several 

sections of the mass were obtained for 

immunohistochemical staining. In this procedure, 

monoclonal mouse antibodies were used as a primary 

antibody to detect vimentin (M0725; 1:200, Dako). 

Biotinylated anti-mouse immunoglobulin G (Dako, Code 

E0433) diluted in buffered saline at a concentration of 1: 

200 was used as a secondary antibody. Antigen recovery 

was performed at 97 °C (206.6 °F) using buffed sodium 

citrate, pH 6.0 (Dako Target Retrieval Solution, Code 

S1699), for 30 minutes in a water bath. The activity of the 

endogenous peroxidase was blocked with hydrogen 

peroxide for 10 minutes (Dual Endogenous Enzyme Block, 

Code S2003). Diaminobenzidine (Dako, Code K0679) was 

used as a chromogen. 

Macroscopically, the dimensions of the mass were 

16 x 14 x 7 cm; it was irregular, hard, and had a cyst-like 

appearance with superficial bone spicules 4 mm long. The 

cut surface presented irregular bone projections that 

formed multiple cavities which proliferated towards the 

lumen of the mass, and contained bloody fluid (Fig. 1). 

 

 
Figure 1. Gross appearance of an extraosseous ABC in Case 1. A. External appearance. B. Cut surface. Note the bony 

projections that make up the cavities in the lumen of the cyst. 

 

Histologically, cyst wall was composed of layers 

of fibroblast proliferation, connective tissue and reactive 

bone (Fig. 2A). Fibroblasts were arranged in a granular 

basophilic stroma (mucin matrix). The cells had oval 

nuclei with condensed chromatin and indistinct nucleoli. 

The cytoplasm was sparse, fibrillar and eosinophilic. 

Multifocally, there were multiple dilated blood vessels and 

hemosiderin-laden macrophages in the connective tissue 

(Fig. 2B). Bone tissue growth in spicules and trabeculae 

with moderate osteoblastic activity and presence of 

osteoclast-type giant cells (Fig. 2C). 

Immunohistochemistry (IHC) revealed diffuse cytoplasmic 

positivity for vimentin in most connective tissue cells (Fig. 

3). An extraosseous aneurysmal bone cyst was diagnosed, 

based on the histopathological and immunohistochemical 

findings. 

 

 
Figure 2. Histopathological appearance of the lesion in Case 1. A. Cyst wall was composed of layers of fibroblast 

proliferation (arrow), connective tissue (arrowhead) and reactive bone (asterisk). B. Multifocal dilation of blood vessels 

(arrows) surrounded by connective tissue and macrophages phagocytosing hemosiderin (asterisk). C. Bone spicules 

(asterisk) with osteoblastic activity (white arrow) and presence of osteoclasts (black arrow). H&E stain. 
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Figure 3. Immunohistochemical evaluation of an 

extraosseous ABC. Strong vimentin positivity in the 

cytoplasm of connective tissue cells. 

 

Report on Case 2 

 

 A 6-year-old intact male Boxer underwent a 

routine medical examination. An abdominal ultrasound 

was performed at the request of the owner, which detected 

a mass caudal to the urinary bladder. No other clinical 

abnormalities were found. The patient underwent an 

exploratory laparotomy in which the mass was extracted. It 

adhered to the floor of the pelvic cavity in association with 

soft tissue, without adherence to bone tissue. The mass was 

fixed in 10% formalin and sent to the Pathology 

Department of the Universidad Nacional de Costa Rica for 

histopathological study. The mass was processed routinely, 

embedded in paraffin and stained with Hematoxylin & 

Eosin (H&E). Immunohistochemistry was performed 

following the process described in Case 1. 

 The dimensions of the mass were 12 x 8 x 4.5 cm; 

it had an irregular shape and hard bony walls. When cut, 

multiple trabeculae of connective tissue were found which 

formed septa in the cavity of the cyst (multicavity). 

Multiple bony papillary projections attached to the cyst 

wall, with bloody contents were observed on the surface 

(Fig. 4). 

 

 
Figure 4. Gross appearance of an extraosseous ABC in Case 2. A. Note the irregular shape (arrow) and the bony wall 

(asterisk). B. Cut surface. Bony wall was composed of multiples bony papillary projections (black asterisk) with bloody 

content (white asterisk). 

 

Histologically, cyst wall was composed of a 

proliferation of mesenchymal cells resembling an 

endothelium, a thick layer of fibrous tissue and reactive 

bone with chondroid metaplasia (Fig. 5A and B). The 

fibroblast cells form a solid growth pattern, with marked 

cell cohesion in a stroma of fibrous tissue (Fig. 5B). The 

nucleus is was oval and paracentral in position with fine 

granular chromatin and 1-2 basophilic nucleoli. The 

cytoplasm is was sparse and fibrillar with indistinguishable 

edges. The mitotic count is was low. Abundant 

macrophages phagocytosing hemosiderin, extensive 

hemorrhages, and osteoclast-type giant cells were observed 

in the septa (Fig. 5C and D). There are were irregular foci 

of mineralization within the bone lamella. Fibroblasts were 

positive for vimentin, represented as a fine granular 

precipitate within the cytoplasm. Based on 

histopathological and immunohistochemical findings an 

extraosseous aneurysmal bone cyst was diagnosed. 

 

Discussion 

 

ABC is an unusual lesion that was first described 

in humans by Jaffe and Lichtenstein in 1942 (11). 

Macroscopically, they are lesions with multiple cystic 

cavities with bloody contents, with internal trabecualae of 

solid tissue. Histologically, they consist of cavernous 

spaces delimited by septa of connective tissue with the 

presence of giant multinucleated cells, macrophages 

phagocytosing hemosiderin and bone spicules with 

osteoblastic activity. In addition, they can contain solid 
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areas with proliferations of fibroblasts and occasional 

mitotic figures. The septa may contain thin or thick bone 

spicules with prominent osteoblastic activity. This lesion 

must be differentiated from telangiectatic osteosarcoma, 

hemangiosarcoma and benign bone cyst (31). 

 

 
Figure 5. Histopathological appearance of the cyst wall in Case 2. A. Cyst wall with multifocal dilated blood vessels (black 

arrows) surrounded by bone tissue with foci of mineralization (white asterisk), chondroid metaplasia (black asterisk) and 

hemorrhage areas (white arrow). B. Areas of fibrous tissue proliferation (asterisk) and osteoblastic activity (arrow). C. 

Presence of bone spicules with multiple osteoclasts (black arrow) and osteoblast activity (white arrow). D. Connective 

tissue septa with large amounts of hemosiderin-laden macrophages (asterisk). H&E stain. 

 

 The extraosseous variant of ABC has the same 

characteristics described for intra-bone lesions, but it 

originates in soft tissue (14). The present work describes 

the case of two canines with the extraosseous ABC variant, 

developing from the soft tissue of the pelvic cavity without 

involvement of the adjacent bones. Histologically, the 

description of the cyst present in this report agrees with the 

characteristics described for a conventional ABC.  In 

addition, immunohistochemical staining was also 

performed showing strong vimentin positivity due to the 

presence of abundant connective tissue cells. This finding 

is congruent with an immunohistochemistry study 

performed in 25 human cases of ABC that revealed strong 

vimentin positivity in this lesion (30). 

 Both cases in this report were discovered 

incidentally, and surgical removal of the cysts was not a 

challenge for the surgeon. In the first case of extraosseous 

ABC reported in veterinary medicine, the lesion developed 

in the soft tissue of the perianal region of a canine. In 

human patients, the most frequent site of occurrence is in a 

lower limb, followed by the arm and shoulder regions. 

Other regions include the palm, groin, common carotid 

artery and abdominal wall. In addition, a slight bias 

towards occurrence in women has been reported (14). 

 With regard to the pathogenesis of the lesion, 

different hypotheses have been proposed to explain the 

development of the cyst; however, it has not been possible 

to establish a definitive pathogenesis. Theories include 

hemodynamic disturbances, trauma, vascular lesions, and 
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cystic degeneration due to a previous lesion (14). On the 

other hand, recent studies in human patients with primary 

ABCs suggest a neoplastic origin of the lesion (10, 33). In 

both cases reported in this article it was not possible to 

establish the origin of the lesion, since they were incidental 

findings in clinically healthy patients without a history of 

any previous lesion. 

 The main clinical indicator in patients with ABC 

is progressive pain related to compression of tissues near 

the cyst, and pain from intraosseous lesions due to bone 

destruction; however, the symptoms may vary depending 

on the anatomical region in which the lesion is located (4). 

In the first extraosseous ABC case reported in Veterinary 

Medicine, the canine displayed gait difficulty and 

weakness in its pelvic limbs, both of which were 

associated with pain related to dyschezia, due to the 

anatomical location of the cyst (2). In both cases described 

in this article, no previous symptoms were reported by the 

owners or by the clinician carrying out the medical 

examination; in spite of this, we consider that given the 

size of the masses and their proximity to the urethra and 

the rectum, the animals might have experienced dysuria 

and/or dyschezia. 

 Based on the histopathological findings, the main 

differential diagnosis of extraosseous ABC is extraosseous 

osteosarcoma; however, the cellular atypia and anaplasia 

present in the extraosseous osteosarcoma septa permit 

differentiating between both pathologies. Other differential 

diagnosis that may be considered are: ossifying myositis, 

giant cell tumors in soft tissues, osteoma in soft tissue, 

extraosseous telangiectatic osteosarcoma and ossifying 

fibromyxoid tumor (10, 14, 17). 

 Conventional ABCs have a high risk of local 

recurrence, and treatment must therefore involve complete 

removal of the cyst (15, 23). Complete excision, 

amputation or curettage with adjunctive therapy, such as 

cementation, cryotherapy or embolization, is 

recommended (23). On the other hand, the recurrence of 

the extraosseous counterpart occurs infrequently after total 

removal. In a study carried out with five human patients 

with soft tissue ABC, only one local recurrence was 

reported as a consequence of incomplete initial excision 

(17). In the first report of an extraosseous ABC in a canine, 

the complete removal of the ABC was performed in the 

soft tissue of the perianal region and no recurrence was 

found in the follow-up examination performed 11 months 

after treatment (2). In both of the cases reported in the 

present article, an excisional biopsy was performed on the 

cysts from which the masses were completely extracted, 

and the prognosis is therefore quite favorable. 

 In conclusion, this study presents the 

morphological description of an unusual lesion with an 

atypical occurrence. The histopathological description of 

this lesion is necessary to obtain a diagnostic confirmation 

of the lesion, as well as to rule out other pathologies with 

an unfavorable prognosis, such as extraosseous 

osteosarcoma. Clinically, total removal of the mass is 

necessary to avoid local recurrence of the lesion, 

producing a favorable prognosis. 
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