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Canine glomerular angiosarcoma. Primary 
multicentric renal neoplasia: Case report

Angiosarcoma glomerular canino: Neoplasia renal 
WYPTHYPH�T\S[PJtU[YPJH��0UMVYTL�KL�\U�*HZV
,ĠĐƚŽƌ��͘�ZŽĚƌşŐƵĞǌͲDĂƌơŶĞǌ͕1��ďĞůĂƌĚŽ��͘�ZŽĚƌşŐƵĞǌͲZĞǇĞƐ͕2�'ŝǌĞůĂ��͘�DĂůĚŽŶĂĚŽͲ,ĞƌŶĄŶĚĞǌ͕3 Leonora 
�ŚĄǀĞǌͲDĞƌĐĂĚŽ͕ϰ Armando Medina-Cruz,ϰ Fabiola Valencia-Luna1

1�>ĂďŽƌĂƚŽƌŝŽ�ĚĞ�/ŶǀĞƐƟŐĂĐŝŽŶĞƐ��ŶĂƚŽ-
ŵŽƉĂƚŽůſŐŝĐĂƐ�ZŽďĞƌƚŽ�ZƵŝǌ�KďƌĞŐſŶ͕�
�ĞƉĂƌƚĂŵĞŶƚŽ� ĚĞ�DĞĚŝĐŝŶĂ� �ǆƉĞƌŝ-
ŵĞŶƚĂů͕�&ĂĐƵůƚĂĚ�ĚĞ�DĞĚŝĐŝŶĂ͕�hE�D�Ǉ�
,ŽƐƉŝƚĂů�'ĞŶĞƌĂů�ĚĞ�DĠǆŝĐŽ��ƌ͘ ��ĚƵĂƌĚŽ�
>ŝĐĞĂŐĂ͕��ŝƵĚĂĚ�ĚĞ�DĠǆŝĐŽ͘
2� ^ĞƌǀŝĐŝŽ� ĚĞ� WĂƚŽůŽŐşĂ� KĨƚĄůŵŝĐĂ͕�
�ƐŽĐŝĂĐŝſŶ�ƉĂƌĂ� �ǀŝƚĂƌ� ůĂ��ĞŐƵĞƌĂ�ĞŶ�
DĠǆŝĐŽ͕�/�W͕ �,ŽƐƉŝƚĂů�͞�ƌ͘ �>ƵŝƐ�^ĄŶĐŚĞǌ�
�ƵůŶĞƐ͟
3� �ƌŽŶƐŽŶ��ŶŝŵĂů��ŝƐĞĂƐĞ��ŝĂŐŶŽƐƟĐ�
>ĂďŽƌĂƚŽƌǇ͕ �<ŝƐƐŝŵŵĞĞ͕�&ů͕�h^�͘
4� ^ĞƌǀŝĐŝŽ� ĚĞ� WĂƚŽůŽŐşĂ͕�,ŽƐƉŝƚĂů�'Ğ-
ŶĞƌĂů�ĚĞ�DĠǆŝĐŽ��ƌ͘ ��ĚƵĂƌĚŽ�>ŝĐĞĂŐĂ�Ǉ�
&ĂĐƵůƚĂĚ�ĚĞ�DĞĚŝĐŝŶĂ͕�hE�D͕��ŝƵĚĂĚ�
ĚĞ�DĠǆŝĐŽ͘

Recibido: abril 2020

Aceptado: mayo 2020

Correspondencia
,ĠĐƚŽƌ��ďĞůĂƌĚŽ�ZŽĚƌşŐƵĞǌ�DĂƌơŶĞǌ
ŚĂƌŽĚƌŝŐƵĞǌŵΛǇĂŚŽŽ͘ĐŽŵ͘ŵǆ

�ƐƚĞ�ĂƌơĐƵůŽ�ĚĞďĞ�ĐŝƚĂƌƐĞ�ĐŽŵŽ
ZŽĚƌşŐƵĞǌͲDĂƌƚşŶĞǌ�,�͘� �ĂŶŝŶĞ� ŐůŽ-
ŵĞƌƵůĂƌ� ĂŶŐŝŽƐĂƌĐŽŵĂ͘�WƌŝŵĂƌǇ�ŵƵů-
ƟĐĞŶƚƌŝĐ�ƌĞŶĂů�ŶĞŽƉůĂƐŝĂ͗��ĂƐĞ�ƌĞƉŽƌƚ͘�
WĂƚŽůŽŐşĂ�ZĞǀ�>ĂƟŶŽĂŵ͘�ϮϬϮϬ͖ϱϴ͗ϭͲϭϭ͘�
�K/͗� ŚƚƚƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϮϰϮϰϱͬƉĂƚƌů͘
ǀϱϴŝĚ͘ϯϱϯϬ

Abstract

BACKGROUND: Primary renal angiosarcoma is a very rare neoplasia, both in animals 
and people. Primary angiosarcoma of glomeruli has not been described before, neither 
in animals nor in humans. 

CLINICAL CASE: The case of a 12-year-old Labrador retriever dog with fever, asthenia, 
lethargy, anorexia and blindness is presented. Leptospirosis was suspected without 
JVUÄYTH[PVU��+VN�^HZ�L\[OHUPaLK�HUK�H\[VWZPLK��9PNO[�RPKUL`�HUK� SP]LY�^LYL� [OL�
only abnormal organs. Kidney showed enlargement and resemblance to fetal kidney; 
cutting sections showed severe congestion. Liver displayed hemorrhagic nodules within 
variegated parenchyma. Microscopically, glomeruli presented a striking proliferation of 
atypical capillary loop endothelial cells. Neoplastic cells varied from round to ovoid 
to plump spindloid. Mitotic rate was low. The spectrum of affected glomeruli varied 
from single altered capillary loops, passing through the involvement of one or several 
lobes and even half a glomerulus, to complete replacement of the glomerular structure. 
Venous renal vessels and tubulointerstitial stroma were invaded by tumor too. Hepat-
ic nodules showed foci of neoplastic spindle and epithelioid cells immersed within 
abundant hemorrhage. Positive immunolabeling for CD31, FLI-1 and von Willebrand 
MHJ[VY�JVUÄYTLK�[OL�LUKV[OLSPHS�UH[\YL�VM�[OL�ULVWSHZ[PJ�JLSSZ"�^OPSL��OPNO�2P���HUK�
PCNA proliferation cell indexes demonstrated the tumor malignancy. 

CONCLUSIONS: ;OL�HMVYL�TLU[PVULK�ÄUKPUNZ�Z\WWVY[�V\Y�JVUJS\ZPVU!�[OPZ�PZ�[OL�ÄYZ[�
documented case of canine glomerular angiosarcoma of multicentric primary origin. 
Same neoplasia has not been described in humans.

KEYWORDS: canine renal angiosarcoma, canine glomerular angiosarcoma, canine renal 
hemangiosarcoma, canine glomerular hemangiosarcoma.

Resumen

ANTECEDENTES: El angiosarcoma renal primario es una neoplasia muy rara, tanto en 
animales como en humanos. El angiosarcoma glomerular primario no ha sido descrito 
antes, ni en animales ni en humanos. 

CASO CLÍNICO: Se presenta el caso de una perra Labrador retriever de 12 años, que 
WVY���ZLTHUHZ�KLZHYYVSS}�ÄLIYL��HZ[LUPH��SL[HYNPH��HUVYL_PH�`�JLN\LYH��:L�KPHNUVZ[PJ}�
SLW[VZWPYVZPZ��ZPU�JVUÄYTHJP}U��:L�ZHJYPÄJ}�`�H\[VWZP}�HS�HUPTHS��3VZ��UPJVZ�}YNHUVZ�
anormales fueron el riñón derecho y el hígado. El riñón estaba aumentado de tamaño 
y tenía parecido a un riñón fetal; al corte solamente se observó congestión severa. 
El hígado presentó múltiples nódulos hemorrágicos rodeados por un parénquima 
de aspecto jaspeado. Microscópicamente, las asas capilares de los glomérulos pre-
sentaron una impactante proliferación de células endoteliales atípicas. Las células 
neoplásicas variaron de redondas a ovoides a fusiformes. La actividad mitósica era 
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INTRODUCTION

Angiosarcoma, hemangiosarcoma, or malignant 
hemangioendothelioma, is a malignant neopla-
sia arising from blood and lymphatic vessels 
endothelial cells. Angiosarcoma is frequent in 
dogs, cats, cows, horses and ferrets. Usually 
occurs in old dogs. Golden and Labrador retriev-
ers, German shepherds, Italian greyhounds and 
Beagles are mainly affected.1 It is important to 
point out that angiosarcomas of all locations and 
tissues show a higher prevalence in animals than 
in humans, mainly in dogs.2 Environmental expo-
sure to arsenic, thorium dioxide, vinyl chloride, 
ionizing and ultraviolet radiations -specially in 
thin-coated breeds-, as well as chronic lymph-
edema and radiation therapy, are considered the 
main risk factors.��� As primary tumors in animals, 
they predominate in spleen, right atrium/auricle, 
liver, skin/subcutis, lungs and long bones.��� They 
can behave either as primary tumors with metas-
tases or as multicentric primary tumors scattered 
in different organs and tissues. In general, they 
are poorly demarcated hemorrhagic-looking 
tumors that may have solid, cavernous, spongy 
or necrotic-like surfaces. Rupture of tumors 
frequently occurs, producing massive bleeding 
into serosal cavities and/or retroperitoneum, 
as well as cardiovascular collapse.��� Primary 

renal angiosarcoma is a very rare neoplasia, 
both in animals8 and people.3 Glomerular in-
tra and extracapillary metastases have rarely 
been described in humans, ��� although none 
of them originated from angiosarcoma. Primary 
angiosarcoma of glomerular capillary vessels 
endothelial cells, in animals or people, has not 
been described before. A case of this perplexing 
entity is reported herein. 

CLINICAL CASE 

She was a 12-year-old Labrador retriever breed 
dog. Three years back, she sustained a hys-
terectomy and bilateral salpinguectomy and 
oophorectomy for pyometra. Besides severe 
pyometra, a 3.5 cm Sertoli cell ovarian tumor 
was found. No visceral abnormalities were 
detected during abdominal surgery, recovery 
was uneventful. The last illness lasted 6 weeks 
and was characterized by fever, marked asthe-
nia, lethargy, severe anorexia, blindness and 
glaucoma. Leptospirosis was suspected, which 
JV\SK�UV[�IL�JVUÄYTLK�I`�SHIVYH[VY`�Z[\KPLZ�VY�
therapeutic response to appropriate treatment. 
Repeated physical examination failed to reveal 
any external or visceral abnormalities. Corporal 
ultrasonography was considered within normal 
limits. Severe glaucoma was diagnosed, proba-

escasa. El espectro de afectación glomerular varió desde una sola asa capilar alterada, 
pasando por el involucramiento de uno o varios lóbulos o hasta medio glomérulo, y 
alcansando a remplazar completamente la estructura glomerular. Los vasos renales 
venosos y el estroma tubulointersticial también estaban invadidos por el tumor. Los 
nódulos hepáticos estaban compuestos por escasas células neoplásicas fusiformes y 
epitelioides inmersas en abundante hemorragia. La inmunomarcación positiva para 
*+����-30���`�LS�MHJ[VY�KL�]VU�>PSSLIYHUK��JVUÄYT}�SH�UH[\YHSLaH�LUKV[LSPHS�KL�SHZ�
células neoplásicas; mientras que, los altos índices de proliferación celular de Ki67 y 
PCNA demostraron la malignidad del tumor. 

CONCLUSIONES: Los hallazgos encontrados apoyan nuestra conclusión: se trata del 
primer caso documentado de angiosarcoma glomerular canino de origen primario 
multicéntrico. La misma neoplasia tampoco ha sido informada en humanos.

PALABRAS CLAVE: angiosarcoma renal canino, angiosarcoma glomerular canino, he-
mangiosarcoma renal canino, hemangiosarcoma glomerular canino.
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bly secondary to infectious uveitis. Hemogram 
revealed mild anemia (hematocrit 36.8% and 
hemoglobin 12.4 g/dL), leukocytosis (WBC 
23,000/uL) and increased lymphocytes/mono-
J`[LZ�JV\U[���������)PVJOLTPJHS�WYVÄSL�ZOV^LK�
only elevated serum alkaline phosphatase (346.2 
uL). Dog was euthanized and autopsied. The only 
abnormal organs were liver and right kidney. 
The liver had a variegated cutting surface, small 
hemorrhagic nodules were interspersed with 
pinkish-gray hepatic parenchyma. The kidney 
showed enlargement and an external surface 
displaying several rounded protuberances re-
sembling a fetal kidney. Multiple sections of the 
kidney presented which appeared to be severe 
congestion, it was not possible to identify small 
hemorrhagic nodules.  

Microscopic examination revealed submassive 
hepatic damage. There was extensive hepatocytic 
injury, cytoplasms appeared to be clear or ab-
sent and their cell membranes were prominent. 
Autolysis seemed to be a contributing factor. In 
alternating areas, the hepatocytes were better 
preserved. Some lobular and trabecular architec-
ture was still present and severe congestion was 
pronounced. Multiple hemorrhagic foci were 
surrounded by prominent small vessels lined by 
large, pleomorphic, hyperchromatic endothelial 
cells, which corresponded to moderately differ-
entiated angiosarcoma (Figure 1). Scarce areas of 
epithelioid angiosarcoma were detected (Figure 
2) as well as focal extramedullary hematopoiesis 
(Figure 1). 

On the other hand, kidney sections brought to 
SPNO[�HZ[VUPZOPUN�ÄUKPUNZ��5\TLYV\Z�NSVTLY\SP�
displayed an important proliferation of their 
capillary endothelial cells, which prominent 
nuclei were hyperchromatic and pleomorphic. 
Neoplastic cells varied from round to ovoid and 
sometimes to plump spindloid, their cytoplasms 

were ill preserved. The spectrum of glomerular 
affectation ranged from a single altered capillary 
vessel (Figures 3 and 4), passing through the 
involvement of one or several lobes (Figures 5A 
and B) and even half a glomerulus (Figure 6), to 
the entire glomerular replacement by neoplastic 
cells (-PN\YLZ��(��)� HUK�*). Lumina could be 
ascertained in numerous neoplastic vessels, often 
as slit-like spaces (Figures 3 and 4). Unexpected-
ly, mitotic rate was low (-PN\YLZ��(��)��*�HUK�+). 
In multiple glomerular tufts, their non neoplastic 
vascular lumina developed different degrees of 
angiectasis and either neoplastic cells or normal 
blood cells tended to pool in them (-PN\YLZ� ��
10 and 11). Some angiectatic changes seemed 
to be ascribed to vascular obstruction caused 
by prominent neoplastic endothelial cells of 
vessels located near the glomerular hilus and/or 
even placed outside the glomerular boundaries 
(Figure 6). In very rare instances, continuity 
was demonstrated between intraglomerular 
and extraglomerular angiosarcoma at the hilar 
level; focally, there was some suggestion that the 
neoplastic cells were growing from the inside to 
the outside (Figure 6). Tumoral growth protruding 
into proximal convoluted tubuli was rarely ob-
served too. When glomeruli became completely 

Figure 1. Moderately differentiated angiosarcoma in 
hepatic vessels: Masson´s trichome. Inset: H-E.
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Figure 2. Two nodules of epithelioid angiosarcoma in the liver. A: H&E; B: CD-31.

Figure 3. A single glomerular capillary vessel is lined 
by endothelial neoplastic cells (arrow). H&E.

Figure 4. Two glomerular capillary vessels are lined 
by endothelial neoplastic cells, which are positive 
for PCNA.
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Figure 7. Three glomeruli showing total replacement of their capillary structure by angiosarcomatous neoplastic 
cells. A: von Willebrand factor; B: Masson´s trichrome; C: FLI-1.

Figure 5. Peripheral nodules of two glomeruli are 
constituted by compact capillary vessels neoplastic 
cells. A: Gill´s hematoxylin; B: CD-31.

Figure 6. Epithelioid angiosarcoma is replacing half of 
a glomerulus. Same tumor is present at the hilus and 
outside Bowman´s capsule too. Masson´s trichrome.
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Figure 8. Atypical mitoses in four different neoplastic glomeruli. A,B and C: Gill´s hematoxylin; D: von Wille-
brand factor.

Figure 9. Angiectatic changes transform part of a 
neoplastic glomerulus into an aneurysm-like structure. 
Jone´s periodic acid silver methenamine and nuclear 
fast red. 

Figure 10. The entire glomerulus is divided into various 
]HZJ\SHY�JVTWHY[TLU[Z�ILJH\ZL�VM�ZPNUPÄJHU[�HUNPLJ-
tatic changes. Jone´s periodic acid silver methenamine 
and Masson´s trichrome.
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replaced by tumor cells, the result was a rounded 
mass of spindloid neoplastic cells (zellbalen?) 
(-PN\YLZ���(��)�HUK�*). Some “neoplastic glom-
eruli” showed enlargement of Bowmans´ urinary 
space of various degrees. Numerous tubuloint-
erstitial dilated venous vessels also showed 
portions of angiosarcoma within their lumina. 
Moreover, in different areas the neoplastic cells 
PUÄS[YH[LK� [\I\SVPU[LYZ[P[PHS� YLUHS� Z[YVTH�^P[O�
a solid pattern, and such cells became mostly 
spindle-shaped and poorly differentiated. 

Glomerular angiosarcoma was poorly differen-
tiated or high histologic grade in fully overtaken 
glomeruli and in tubulointerstitial renal stroma 
(-PN\YLZ��(��)�HUK�*), although it showed a low 
count of abnormal mitoses (-PN\YLZ��(��)��*�HUK�
D). Structural details of the natural history of glo-
merular angiosarcoma were highlighted with H&E 
(-PN\YLZ������HUK�����4HZZVU»Z�[YPJOYVTL��Figures 
��������HUK���), Jones´ periodic acid silver meth-
enamine (Figures 9 and 10) and Gill´s hematoxylin 
(Figures 5 and 8) stains. Likewise, important struc-
tural information was obtained with positive CD31 
(-PN\YLZ������HUK���), FLI-1 (Figures 7 and 13), von 
Willebrand factor (Figures 7 and 14) and vimentin 

Figure 11. Immense angiectatic changes of glomerular 
capillary vessels cause an incredible “vascular sac”. 
Vimentin.

Figure 12. A compact group of neoplastic capillary 
vessels form a nodule replacing half a glomerulus. 
CD-31.

Figure 13. Single capillary vessels and a solid nodule 
of neoplastic endothelial cells are marked for FLI-1.

Figure 14. All glomerular capillary vessels are lined 
by neoplastic endothelial cells labeled for von Wille-
brand factor.  
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(Figure 11) immune markers. High proliferation cell 
indexes for Ki-67 (Figure 15) and PCNA (Figures 4 
and 16) demonstrated tumor malignancy. Hepatic 
tumors gave similar results (Figure 2).

DISCUSSION

Angiosarcomas are frequent tumors in dogs, 
IV[O� ]PZJLYHS� HUK� Z\WLYÄJPHS��;O\Z�� MYVT������
dogs Schuktheiss1 collected 1287 visceral cases 

HUK�����Z\WLYÄJPHS�JHZLZ�MYVT�ZRPU�Z\IJ\[PZ�HUK�
other non-visceral locations. A relationship of 2.4 
to one. None of her visceral angiosarcomas was 
localized in the kidney.1 It is noteworthy to point 
out here: primary and metastatic angiosarcomas 
have been reported in just about all organs and 
tissues,4 including the cornea,15 with the sole 
exception of glomeruli. Primary animal renal 
angiosarcoma is very rare, single cases have 
been mentioned in large study groups or as case 
reports.����� However, Locke and Barber8 found 14 
cases of renal hemangiosarcoma in 1,200 cases of 
canine hemangiosarcoma, collected from a single 
institution between 1999 and 2004. Likewise, 
primary renal angiosarcomas are very infrequent 
in humans: thus, Iacovelli et al18 in 2014 collected 
only 42 cases from the literature; and Omiyale3 
in 2015 increased the total number to 62 cases, 
considered to be primaries in the kidney. 

Scarce number of metastatic tumors in glomer-
uli (so-called intraglomerular or intracapillary 
glomerular metastasis) have been described in 
humans. ��� Wagle et al13 found intraglomerular 
metastases in 5 (6%) of 81 cases of metastat-
ic tumors to the kidney. Sridevi et al10 in 42 
metastatic tumors to the kidney found 4 cases 
of intraglomerular metastases (9.5%). In some 
instances����� the neoplastic cells can reach the 
urinary space of Bowman´s capsule, forming 
epithelial crescents: so-called extracapillary 
glomerular metastasis. Thus, Toth14�PKLU[PÄLK���
intraglomerular and 7 extraglomerular metasta-
ses in 100 human autopsy cases, originated from 
primary extrarenal carcinomas. The location of 
some of the primary tumors (mainly carcino-
mas) was: lung, breast, esophagus, pancreas, 
kidney and ovary; other tumors were: cutaneous 
melanoma, neuroendocrine carcinoma from 
mesenteric´s root, pleural mesothelioma and 
mediastinal malignant teratoma. For differential 
diagnosis, it is important to keep in mind that 

Figure 15. Two nodules of neoplastic cells are repla-
cing half of a glomerulus. Ki-67. 

Figure 16. Neoplastic glomerular endothelial cells 
strongly positive for PCNA.
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neoplastic epithelial crescents may resemble 
renal glomerular adenomatosis.10 Glomerular 
metastases in animals have not been described 
until now, as we have been able to ascertain. 

Although primary angiosarcomas are frequently 
large and hemorrhagic tumors that can rupture and 
bleed profusely,��� they can also present themselves 
as multiple small foci of tumor, that is as multi-
centric or multiple primary tumors. True metastases 
from angiosarcoma, on the other hand, almost as 
a rule, are numerous and small. Therefore, when 
angiosarcomas are manifested exclusively by 
multiple small hemorrhagic visceral tumors, in the 
absence of a large dominant tumor, they should be 
considered as multicentric primaries or metastases. 
Since there is not a single histologic procedure to 
separate primary from metastatic angiosarcomas, 
clinical and macroscopic criteria are valuable 
tools to try to keep them apart. In our case, the 
angiosarcoma was visually apparent as multiple 
small hemorrhagic nodules in the liver and only 
as severe congestion in the kidney. In spite of that, 
^L�JVUZPKLY� [OH[�^L�OH]L�WYLZLU[LK� Z\MÄJPLU[�
microscopic evidence (-PN\YLZ�����), as well as 
important arguments (vide infra), to conclude that 
[OPZ�PZ�JHU�IL�[OL�ÄYZ[�KVJ\TLU[LK�JHZL�VM�JHUPUL�
multicentric primary renal angiosarcoma originat-
ed from glomerular capillary vessels endothelial 
cells. The same type of neoplasia has not been 
described in humans either.

Studying this incredible case, we had the unique 
opportunity to demonstrate a multicentric origin 
of angiosarcoma in a sequence of affected glom-
eruli –by means of quasi serial sections-, from 
a single capillary loop to the entire glomerulus. 
Normal glomerular capillary endothelial cells 
(barely visible in routine H&E-stained sec-
tions) were unquestionably being replaced by 
neoplastic endothelial cells (large, prominent, 
pleomorphic, hyperchromatic, showing atypical 

mitoses), which indicated that the true nature 
of this neoplasia was being revealed by these 
particular cells. Positive immunolabeling for 
CD31, FLI-1 and von Willebrand factor con-
ÄYTLK�[OL�LUKV[OLSPHS�UH[\YL�VM�[OL�ULVWSHZ[PJ�
cells (-PN\YLZ������������������). Moreover, tumor 
malignancy was demonstrated by its ability to 
invade periglomerular and tubulointerstitial re-
nal stroma, to involve other renal parenchymal 
venous vessels, as well as to have high Ki-67 
and PCNA proliferation cell indexes (-PN\YLZ����
15 and 16). Surprisingly, a low mitotic rate was 
found out (-PN\YLZ���(��)��*�HUK�+). Reviewing 
all aspects of this case, we realized that we were 
unable to rule out microscopic distant metastases 
in other organs, because they were not grossly 
apparent. Diagnosis of angiosarcoma was not 
presumed, neither clinically nor during the 
post-mortem examination (clinical and autopsy 
diagnoses were leptospirosis); in fact, it was an 
\UL_WLJ[LK�TPJYVZJVWPJ�ÄUKPUN��/V^L]LY��TVZ[�
likely secondary glaucoma and blindness were 
due to metastatic involvement of the choroidal 
vascular plexus of both eyes.19 

We cannot exclude categorially unlikely massive 
intracapillary glomerular metastases, although by 
all means the primary had to be an angiosarcoma. 
However, with intracapillary glomerular metasta-
ses from primaries other than angiosarcoma, ��� 
unaffected capillary vessels do not develop 
angiectasis, like it happened frequently and 
splendidly in our case (-PN\YLZ�  ���). In glo-
merular metastases, vascular dilatation occurs 
exclusively in embolized capillary vessels ��� (vide 
supra). Nevertheless, there are two other entities 
which can display dilated glomerular capillary 
vessels also: the so-called microaneurysms of 
diabetic nephropathy and the hemolytic uremic 
syndrome (HUS) and/or thrombotic thrombocy-
topenic purpura (TTP).20 In the second illness, as 
part of its thrombotic microangiopathy, dilatation 
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of glomerular capillary vessels takes place as a 
result of toxic damage to endothelial cells, as 
^LSS�HZ� MYVT�WSH[LSL[�ÄIYPU� [OYVTIP�VM�KPMMLYLU[�
sizes located within the lumina of affected capil-
laries.20 However, diabetic aneurismal dilatation 
and ectasis of thrombotic microangiopathy are 
minute phenomena of diseased glomeruli, as 
compared with the angiectasis of angiosarcoma 
which can affect the entire glomerulus, merging 
multiple capillary vessels into several vascular 
compartments (Figures 9 and 10) and even into 
a single “vascular sac” (Figure 11). 

In relation to histogenesis, recent genomic 
investigations into the nature of canine heman-
giosarcoma suggest that these neoplasms 
probably originate from bone marrow-derived 
circulating hematopoietic endothelial progenitor 
cells. Potentially, these cells are of 3 different 
lineages, because they can display concomi-
tant acquisition of phenotypic and functional 
properties associated with: angiogenesis, my-
LSVPK�KPMMLYLU[PH[PVU� �VY�WYV�PUÅHTTH[VY`��HUK�
adipogenesis (and connective tissue-forming).4,6 
Nonetheless, regardless of their true histogenetic 
origin: angiosarcoma neoplastic cells look like 
and behave like vascular endothelial cells.

While speculative, it is conceivable that in glo-
merular angiosarcoma carcinogenic agents can 
arrive through the bloodstream; dog food addi-
[P]LZ�HUK�WLZ[PJPKLZ�MVY�ÅLHZ�HUK�[PJRZ�OH]L�ILLU�
mentioned as probable factors for angiosarcomas 
of other locations.2 However, breed predilections 
in dogs have been clearly documented, because 
genetic background may play an important role 
in predisposing susceptibility.���� However, it is 
surprising that considering: the immense renal 
vascular density, the formidable blood flow 
through the entire kidney, and the enormous 
NSVTLY\SHY�ÄS[YH[PVU�YH[L��[OL�MYLX\LUJ`�VM�NSV-
merular angiosarcoma is not higher.8 Or could 

it be that we, pathologists, have been missing 
[OL�PKLU[PÄJH[PVU�VM�[OPZ�PUJYLKPISL�ULVWSHZPH&�

For the study and comprehension of human dis-
eases, the mere existence of naturally occurring 
canine glomerular angiosarcoma is an import-
ant proof that spontaneous diseases in animals 
can be as useful or more so than experimentally 
induced diseases in laboratory animals.4,7 Thus, 
there are some variants of naturally occurring 
neoplasias that cannot even be conceived, like 
the case reported herein. The inherent potential 
of canine glomerular angiosarcoma, such as its 
incredible growth versatileness and its unimag-
inable angiectasis, represent a real promise to 
unveil some additional information about the 
structural anatomy of normal glomeruli and 
its organogenesis. Investigating cases such as 
ours, one must take into consideration Masson´s 
dictum: “pathology can illuminate biology”.22 
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