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CASE I:   

 

Signalment:  

20-year-old, male, African lion, Panthera leo, 

Felidae.  

 

History: 

This lion had a clinical picture characterized 

by mild bleeding in the oral cavity, which 

lasted approximately for two weeks, and had 

been associated with an increase of the volume 

of the mandible. After this time, hemorrhagic 

episodes were observed sporadically.  

 

Gross Pathology:  

During the examination of the mandible, there 

was a firm, irregular mass, approximately 3.0 

cm in length, with white areas interspersed 

with yellow foci located in the mandibula at 

the height of the lower left canine. Dental mo-

bility of mandibular canines and a fracture of 

the mandibular bone, near to the mental protu-

berance were noted.  

 

Microscopic Description:  

Histopathology of the mandible revealed a 

non-encapsulated, expansive and infiltrative 

mass consisting of markedly pleomorphic 

keratinocytes, arranged either in mantles or in 

solid nests, supported by moderate to large fi-

brovascular stroma. In the center of some of 

these nests, deposition of lamellar eosino-

philic material (keratin pearls) was noted and, 

occasionally, individual keratinocytes exhib-

ited dyskeratosis. These cells have polygonal 

contours, moderate to broad cytoplasm,  

 
Figure 1-1. Mandible, lion.  Within the frac-
tured mandible, there is a 3cm firm, irregular 
mass. (Photo courtesy of:  Federal Rural Uni-
versity of Pernambuco, www.ufrpe.br) 

 

slightly eosinophilic, and round to oval vesic-

ular nuclei with loose chromatin and 1 to 2 ev-

ident nucleoli. Moderate anisocytosis, aniso-

karyosis, and multifocal areas of intratumoral 

necrosis are noted. Mitotic counts are 2-4 mi-

tosis per higher magnification field (40X).  

 

Contributor’s Morphologic Diagnosis:  

Well-differentiated squamous cell carcinoma.  

 

Contributor’s Comment: 

Squamous cell carcinoma (SCC) is one of the 

main oral cavity tumors in domestic cats and 

may represent more than 60% of all oral tu-

mors in this species.1 In wild felids however,  
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Figure 1-2. Mandible, lion.  One section of 
mandibular mucosa is submitted for exami-
nation.  Extending downward from the mu-
cosa, there are numerous islands and trabec-
ular of neoplastic keratinizing squamous epi-
thelium. (HE, 5X) 

 

its description is sporadic and current records 

include tumors affecting the oral cavity of 

lynxes and ocelots,2-4 the ear of leopards,5,6 

the eyelid region of white tigers,7,8 the jaw of 

a Siberian tiger,9 and the leopard right hind 

limb.10 In Panthera sp. the diagnosis of SCC 

is better described in the snow leopard (P. 

uncia),11 in which cutaneous and oral SCCs 

can represent up to 9% of the causes of 

death.12  

The high frequency of papillomas and oral 

SCCs associated with the isolation of papillo-

maviruses in P. uncia strengthens the hypoth-

esis of the participation of viruses in the eti-

ology of SCC in large felids.12,15,16,20 Other 

potential factors that may be related to car-

cinogenesis of oral SCC in these animals in-

clude pollution of urban centers9 as well pre-

vious dental diseases.17,18 In large felids, the 

upper and lower incisors seem to show a ten-

dency for periodontal disease17,18 and are 

common sites of neoplasm growth in li-

ons.9,19,20 It is important to highlight that the 

captive environment can influence the 

formation of calculi and periodontal diseases 

in tigers and lions as compared to free-living 

species,18 which can favor the formation of 

pre-neoplastic lesions.  

The tongue and mandible seem to be im-

portant anatomical sites for SCCs in large fe-

lids, appearing as masses of rapid growth that 

are generally ulcerated and hemorrhagic with 

progressively infiltrative behavior. Micro-

scopically, features such as the formation of 

keratin beads and individual keratinization of 

keratinocytes favored the diagnosis of SCC, 

considering that they are classic findings of 

neoplasia in well-differentiated to moder-

ately-differentiated cases. Tumor expansive-

ness even favored bony lysis and cutaneous 

fistulation as identified in this case, whose 

clinical progression, degree of metastasis and 

evolution to death tend to be quite variable 

between species. 

As there are few reports in the literature on 

wild felids, there is no definitive parameter 

on the survival time in cases of oral SCC in 

these animals. In domestic cats, neither the 

size of the mass nor its location in the mouth 

seem to be associated with survival time.21 

Important differential diagnoses in lions in-

clude potential oral cavity tumors already re-

ported in the species, such as peripheral 

odontogenic fibroma, mucoepidermoid carci-

noma of the salivary gland, melanomas, he-

mangiosarcomas and fibrosarcomas.20,22-24 

 
Figure 1-3. Mandible, lion. Neoplastic squa-
mous epithelium extends downward in irreg-
ular trabeculae and islands from the oral mu-
cosa. (HE, 57X) 
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Contributing Institution:  

Federal Rural University of Pernambuco 

Laboratory of Animal Diagnosis 

Rua Dom Manoel de Medeiros 

Dois Irmaos, Recife, 52171-900 

Pernambuco, Brazil. www.ufrpe.br 

 

JPC Diagnosis: 

Mucosal surface (presumptive oral mucosa):  

Squamous cell carcinoma. 

 

JPC Comment:   

This week’s moderator was Major Anna 

Travis, JPC Chief of Education Operations 

who selected an eclectic group of cases for 

conference participants to consider.  

The contributor nicely summarizes oral SCC 

and oral pathology in non-domestic felids, to 

include a number of helpful references for 

those interested in reading further on this 

topic. Squamous cell carcinoma is the most 

common oral malignancy in all felids, includ-

ing non-domestic ones.20 Other notable oral 

predilections include FEPLOs in lions, oral 

papillomas in snow leopards, and eosino-

philic inflammation in tigers.20 

SCC remains a frequent WSC submission 

across species – the case discussion focused 

on associated general pathology features 

common across species, including keratiniza-

tion. Basal cells exhibit basophilia in part due 

to large numbers of free ribosomes producing 

keratin filaments (protein; tonofilaments) that 

give strength to the epidermal layer. In the 

stratum spinosum, an even greater proportion 

of tonofilaments are bundled to form tono-

fibrils that interface with a greater number of 

desmosomes which further enhances tissue 

strength.25 In the granular layer, keratohyalin 

granules containing profilaggrin serve to bind 

tonofibrils into larger macrofibrils. Squamous 

cells subsequently lose cellular organelles 

and nuclear contents as they transition to the 

stratum corneum.25 As such, SCC represents  

 
Figure 1-4. Mandible, lion.  High magnifica-
tion of neoplastic squamous epithelium.  
Within the center of nests, neoplastic cells of-
ten become individualized.  (HE, 57X) 

 

aberrancy of ordered keratinization as was 

evident in this case. 

Conference participants discussed the exact 

location of this neoplasm as they lacked the 

terrific gross image for this case provided by 

the contributor. While the lack of adnexal 

units and presence of a non-keratinizing 

(lacking keratohyalin granules) epithelium 

were suggestive of the oral cavity, MAJ 

Travis reminded participants to also consider 

the pharynx, conjunctiva,esophagus, rectum, 

vulva, and even vagina as potential locations 

(although in felids, the oral mucosa is by far 

the most common location for this neo-

plasm). 
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CASE II:  

 

Signalment:  

Adult, female, Sprague-Dawley rat (Rattus 

norvegicus) 

 

History:  

An adult, female, Sprague-Dawley rat, be-

longing to an intentional breeding colony 

was presented for diagnostic investigation 

of hind limb paresis.  This animal had been 

fed Certified Rodent Diet 5002 (PMI 

Feeds, Inc) and given municipal water ad 

libitum, and only used for intravenous ad-

ministration training without any active 

pharmaceutical ingredient.  All procedures 

performed on the animal were in accord-

ance with regulations and established 

guidelines reviewed and approved by an 

Institutional Animal Care and Use Com-

mittee.   

 

 
Figure 2-1.  Lymph nodes, rat.  Cervical and 
mandibular lymph nodes are enlarged and 
greenish.  (Photo courtesy of:  Pfizer Drug 
Safety Research and Development, 
https://www.pfizer.com/partners/research-
and-development).  
 

 
Figure 2-2. Sternum, rat.  A section of ster-
num is submitted for examination.  Neo-
plastic cells efface the marrow of the sterne-
brae and extend through the cortex into the 
adjacent skeletal muscle.  (HE, 11X) 

Gross Pathology:  

A gross examination revealed enlargement 

and greenish discoloration of multiple lymph 

nodes, including iliac, inguinal, mesenteric, 

popliteal, and mandibular lymph nodes.  The 

spleen was also enlarged and the femoral 

bone marrow appeared green.  A comprehen-

sive set of tissues were collected in 10% neu-

tral buffered formalin.  All collected tissues 

were routinely processed and stained with he-

matoxylin and eosin (H&E) for light micro-

scopic examination. 

 

Microscopic Description: 

Sternum, bone marrow: Neoplastic cells had 

large, vesicular nuclei that varied in shape 

from round, segmented, lobulated, to ring 

shaped, and contained a small amount of 

slightly eosinophilic cytoplasm.  They were 

noncohesive and arranged in diffuse sheets.  

There were approximately 5 mitotic figures 

per high power (400X magnification) field 

noted in the neoplastic cells in the bone mar-

row.  Throughout the sheets of neoplastic 

cells in many of the affected tissues, there 

were small to moderate numbers of scattered 

large macrophages that contained phagocyt-

ized apoptotic cell debris.  

Neoplastic cells completely replaced the nor-

mal hematopoietic elements in the medullary 

cavity of the sternum and had infiltrated into 

the surrounding bone, skeletal muscles, and 

joints. 
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Representative sections were selected for 

Iba-1 and MPO (myeloperoxidase) immuno-

histochemistry (IHC). Immunohistochemi-

cally, neoplastic cells within the bone mar-

row had strong cytoplasmic immunoreactiv-

ity for MPO, which is the hallmark of the 

myeloid lineage.  Cellular debris-laden mac-

rophages scattered throughout the sheets of 

neoplastic cells had strong membranous im-

munoreactivity for Iba-1, a macrophage 

marker.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Contributor’s Morphologic Diagnosis: 

Sternum/Bone marrow, myeloid leukemia in 

a Sprague-Dawley Rat 

 

Contributor’s Comment:  

The current case was diagnosed as myeloid 

leukemia based on the characteristic cytologi-

cal morphology and immunohistochemistry 

profile of the neoplastic cells. Various 

amounts of nuclear indentation noted among 

neoplastic cells was indicative of granulo-

cytic differentiation and was suggestive of a 

more chronic leukemic process. Diffuse im-

munoreactivity of neoplastic cells for MPO  

Figure 2-3.  Bone marrow, rat. Neoplastic cells have large, vesicular nuclei that varied in shape 

from round, segmented, lobulated, to ring shaped. Note there are scattered apoptotic figures. 

(HE, 400X)   (Photo courtesy of:  Pfizer Drug Safety Research and Development, 

https://www.pfizer.com/partners/research-and-development) 
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Figure 2-4.  Bone marrow, rat. Neoplastic 
cells have strong expression of cytoplasmic 
myeloperoxidase. (anti-MPO, 400X)   (Photo 
courtesy of:  Pfizer Drug Safety Research and 
Development, https://www.pfizer.com/part-
ners/research-and-development) 
 

indicated that the cells stemmed from mye-

loid lineage because MPO is expressed by 

myeloid cells at all stages.   

Massive inflammatory reactions to lesions in 

the skin or internal organs can stimulate com-

pensatory myelopoiesis and result in remark-

able extramedullary hematopoiesis and/or 

myeloid hyperplasia in the spleen and other 

organs as well as bone marrow, mimicking 

myeloid leukemia. The current case was dif-

ferentiated from those compensatory reac-

tions to inflammatory stimuli based on its in-

vasive growth pattern, destruction of bone 

tissue associated with bone marrow prolifera-

tion, and the absence of inflammatory le-

sions.4,6  

The macroscopic finding of green discolora-

tion observed in the enlarged lymph nodes 

and bone marrow of the rat described in the 

current case report is associated with chloro-

mas in humans, which has been described as 

a mass composed of immature granulocytic 

cells. This tumor occurs primarily in patients 

with myelogenous leukemia and typically has 

a green color caused by high levels of 

myeloperoxidase in those immature granulo-

cytic cells.2 

In the current case, the neoplasia was multi-

centric and with an invasive growth pattern.  

The presenting clinical finding of hind limb 

paresis was ascribed to extensive infiltration 

of neoplastic cells from the bone marrow 

through adjacent bones, joints, and skeletal 

muscles in the hind limb region. There was 

no evidence of tumor cell infiltration into the 

spinal cord or brain sections examined. 

Hyaline droplets occurred in the renal proxi-

mal tubules in the current case. Hyaline drop-

lets are known to accumulate in the identical 

segments of renal tubules in rats with a dif-

ferent neoplasm, histiocytic sarcoma.  These 

droplets have been identified as lysozyme, 

which is a major secretory product of mono-

cytes and macrophages.3 It is important to 

note that IBA1 immunohistochemistry results 

demonstrated that apoptotic figures scattered 

throughout the sheets of neoplastic cells were 

cellular debris-laden macrophages.  As with 

lysozyme in the case of histiocytic sarcoma, 

excessive production of this protein by acti-

vated macrophages is considered to be the 

likely cause of renal accumulation. 

 

Contributing Institution:  

Pfizer Drug Safety Research and Develop-

ment 

455 Eastern Point Rd.,  

Groton, CT 06340 

https://www.pfizer.com/partners/research-

and-development 

 

JPC Diagnosis: 

Bone marrow and skeletal muscle:  Myeloid 

leukemia. 

 

JPC Comment:  

We agree with the contributor that the tissue 

submitted represents a hematopoietic neo-

plasm for the histologic features they so 

nicely capture in their discussion. Conference 

participants honed in on infiltration of the  
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Figure 2-5.  Bone marrow, rat. Scattered large 
macrophages that contain phagocytized 
apoptotic cell debris (apoptotic figures) have 
strong membranous expression of Iba-1  
(anti-IBA1, 400X)  (Photo courtesy of:  Pfizer 
Drug Safety Research and Development, 
https://www.pfizer.com/partners/research-
and-development) 

 

surrounding adipose tissue and muscle by ne-

oplastic cells as well as the effacement of the 

marrow cavity and loss of trabecular and cor-

tical bone as major features of this case.  

We performed IHCs for IBA1, myeloperoxi-

dase, lysozyme, CD3, CD33, CD34, CD56, 

CD117, PAX5, as well as an EBER ISH. We 

confirmed the background of tumor-associ-

ated macrophages with IBA1 (while also rul-

ing out histiocytic sarcoma), though our re-

sults for MPO, lysozyme, CD33, and CD34 

were equivocal and we could not reproduce  

the contributor’s IHC result. Curiously, we 

did note moderate immunoreactivity of neo-

plastic cells for CD3 and CD56 which sug-

gests a potential (although we feel unlikely) 

potential T-lymphocyte origin for these cells, 

though our lab is not optimized for rodent 

IHCs. As such, we rendered a H&E diagnosis 

for the case. ISH and other IHCs for this case 

were unremarkable. 

We previously covered hyaline droplets in 

rodents in a recent (WSC 24-25, Conference 

6, Case 1) which featured a histiocytic 

sarcoma within the kidney itself. We also 

considered myeloid leukemia in that case – 

incidentally, the morphology of neoplastic 

cells is very similar. Ruleouts for hyaline 

droplets include histiocytic sarcoma,3 lym-

phoma,1 chronic progressive nephropathy, 

and alpha-2u globulin nephropathy.5  
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CASE III:  

Signalment:       

Juvenile, female, giant Pacific octopus (En-

teroctopus dofleini) 

 

History:  

This giant Pacific octopus arrived at the sub-

mitting zoo after an extended period at an 

outgoing airport. During the first week at the 
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zoo, the animal was eating well but was stay-

ing at the bottom of the enclosure. Shortly 

thereafter, the octopus stopped eating and 

was found to have several injuries consistent 

with self-mutilation and damage by the co-

habitant anemones. Water quality was within 

normal limits. The octopus was found de-

ceased a few days later. 

 

Gross Pathology: 

Macroscopic lesions included skin erosions 

and ulcerations and distal limb amputations. 

The digestive gland was uniformly soft, tan-

pink, and bulging on cut section. There were 

no significant macroscopic lesions of the re-

nal appendages. 
 

Laboratory Results: 

Aerobic culture of the digestive gland yielded 

Carnobacterium sp. (1+ mixed) and Vibrio 

sp. (4+ predominant). 

 

Microscopic Description:  

Renal appendage: The renal appendage is 

composed of folds and tubules lined by sim-

ple columnar epithelium supported by a fi-

brovascular stroma and separated by venous 

sinuses. The epithelial cells are large, with 

basal nuclei, mild apical vacuolation, and a 

brush border. Anisocytosis and anisokaryosis 

of the renal epithelial cells is moderate to 

marked. Copious globular, eosinophilic mate-

rial is present within tubule lumina, and ho-

mogeneous, eosinophilic secretory product 

multifocally fills sinus lumina. Along the epi-

thelial surfaces, there are innumerable cross-

sectional and tangential profiles of multicel-

lular, vermiform organisms at various stages 

of maturation, with no apparent associated in-

flammatory reaction. The organisms measure 

approximately 25 to 100 micrometers in di-

ameter and consist of a central axial cell en-

veloped completely by a layer of ciliated pe-

ripheral cells. Several large peripheral cells 

with short or inapparent cilia comprise the 

anterior ends of the organisms (interpreted as  

 
Figure 3-1. Renal appendage, octopus. One 
section of renal appendage is submitted for 
examination. (HE, 7X) 

 

the calotte), which commonly abut the renal 

epithelial cells and obscure the brush border. 

At these sites, the epithelial cells are variably 

attenuated. Within the axial cell cytoplasm in 

a majority of the organisms, there are one or 

more developing embryos and single cells 

(agametes or fertilized eggs). The developing 

embryos are multicellular, often organized 

into an elongate structure or forming a round 

to oval cluster of cells (vermiform and infu-

soriform embryos). 

 

Contributor’s Morphologic Diagnosis:  

Renal appendage: intraluminal dicyemid or-

ganisms, widespread, marked, chronic 

 

Contributor’s Comment:  

The renal organs of octopuses consist of 

folded tissue that protrudes into the renal sac. 

The degree of tissue folding generally in-

creases with the size of the organism and in-

creases excretory capacity.10 The folds form 

tubules lined by a simple columnar epithe-

lium and separated by sinuses that originate 

from the vena cava. Within the tubule and re-

nal sac lumina, one may find a variety of 

worm-like dicyemid organisms that are often 

attached to the renal epithelium without elic-

iting an inflammatory response.1,3 

Dicyemids (phylum Dicyemida) are mesozo-

ans found within the renal organs of many 

cephalopod species, and were an incidental 

finding in this giant Pacific octopus (Enter 

 



10 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

octopus dofleini). Dicyemids have been vari-

ably described as endosymbionts and as en-

doparasites, as they attach to the renal epithe-

lium of the host, absorb nutrients from the 

urine through their peripheral cells, and can 

be present in large numbers. Regardless, they 

have not been shown to damage the renal or-

gans or be detrimental to the host.1 Their pos-

tulated benefits include acidification of the 

urine to aid excretion of ammonia and 

maintenance of urine flow by their ciliary 

movements.1,10,14 

 

There are 149 documented dicyemid species 

to date, all of which exhibit a remarkably 

simple body plan that left many questions 

about their evolutionary origins.15 They were 

initially classified as mesozoa for presump-

tively representing an intermediate between 

protozoa and metazoa. While the phyloge-

netic particulars of these organisms are argu-

ably uncertain, current evidence indicates  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

they arose from metazoan ancestors as a re-

sult of evolutionary simplification with ge-

nome reduction.4,14 

 

The dicyemid life cycle consists of vermi-

form and infusoriform stages. Mature dicye-

mids are vermiform and exist within the renal 

organ as a nematogen, a primary rhombogen, 

or a secondary rhombogen.11 These adults 

possess a central axial cell with intracytoplas-

mic agametes that is fully surrounded by 8 to 

30 ciliated peripheral cells. Four to ten pe-

ripheral cells at the anterior aspect of the or-

ganism form a calotte, which interacts with 

the host renal epithelium.15 

 

Nematogens reproduce asexually. An agam-

ete within the axial cell cytoplasm develops 

into a vermiform embryo, which then exits 

the adult through a gap between peripheral 

cell membranes or by penetrating a periph-

eral cell.12,13 The vermiform larva matures 

into either another nematogen or a primary 

Figure 3-2. Renal appendage, octopus.  Within the sinus lumina, there are numerous cross- and 

tangential sections of multicellular, vermiform organisms at various stages of maturation, with no 

apparent associated inflammatory reaction. The organisms measure approximately 25 to 100 mi-

crometers in diameter and consist of a central axial cell enveloped completely by a layer of ciliated 

peripheral cells. (HE, 202X) 
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rhombogen and remains within the host. In 

contrast, primary rhombogens and secondary 

rhombogens, which transition from nemato-

gens rather than mature from vermiform lar-

vae, reproduce sexually. An agamete within 

the axial cell develops into an infusorigen, a 

hermaphroditic gonad that gives rise to oo-

cytes and spermatocytes. Fertilization results 

in development of infusoriform embryos, 

which escape the parent organism in a man-

ner similar to vermiform embryos.10 While 

the vermiform stages are confined to the re-

nal organs, infusoriform larvae can exit the 

renal organ, escape the original host, and 

eventually infect a new host by an unknown 

mechanism.12 Many dicyemid species exhibit 

high host specificity, and two or three species 

are commonly found within a single cephalo-

pod host.15 

 

Vermiform larvae exhibit a body plan similar 

to the adults. Contrarily, infusoriform larvae 

are composed of a higher number and greater 

variety of cells, resulting in diverse body or-

ganizations of at least 14 different cell types.8 

The number of peripheral cells in the adults, 

the shape and organization of the calotte, the 

number of total and peripheral cells in vermi-

form embryos, and the number and organiza-

tion of cells in infusoriform embryos are spe-

cies-specific.7-9,12 Distinguishing between di-

cyemid species, rhombogen and nematogen 

forms, and vermiform and infusoriform em-

bryos in routine histologic sections seems 

quite challenging, and may be best attempted 

using tissue smears and particular fixation 

and storage techniques. 

 

Contributing Institution:  

University of Minnesota Veterinary Diagnos-

tic Laboratory 

https://vdl.umn.edu/ 

 

JPC Diagnosis: 

Renal appendage: Nephritis, hemocytic, 

acute, multifocal, mild with vasculitis. 

 
Figure 3-3.  Renal appendage, octopus.  There 
is hemocytic vasculitis within the hemolym-
phatic vessels.  (HE, 200X) 

 

JPC Comment:   

We thank the contributor for sharing this 

unique tissue with us in conference. Inverte-

brate pathology was a recent focus of Veteri-

nary Pathology2 and the present section is an 

opportunity to build familiarity both with in-

vertebrate anatomy and a common back-

ground commensal organism in octopuses. 

Additionally, tissue (digestive gland) from 

this case was also presented at the 2024 Da-

vis-Thompson Foundation Invertebrate His-

tology Seminar – Dr. Elise Ladouceur was 

one of the moderators and weighed in simi-

larly on this case. 

The contributor provides a terrific summary 

of dicyemid background biology and inter-

section with normal octopus physiology. Alt-

hough not a lesion per se, recognizing these 

as normal organisms and avoid diagnosing 

pathologic parasitism merits discussion 

among a wider audience. Conference partici-

pants hotly debated how to best capture the 

role of dicyemids in this case. As we typi-

cally do not create morphologic diagnoses for 

non-lesions, we were rescued in this case by 

a less prominent pathologic finding. None-

theless, we concur with the presence of renal 

dicyemids, a routine finding in octopuses that 

should not be interpreted as a lesion.   Dr. La-

douceur also noted that reduced numbers or  
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Figure 3-4.  Renal appendage, octopus.  There 
are scattered foci of hemocytic inflammation 
within the parenchyma of the renal appen-
date.  (HE, 400X) 

 

absence of renal dicyemids may represent 

loss of fitness, though this remains specula-

tive. 

Although somewhat subtle, there was also 

evidence of multifocal inflammation in the 

renal appendage. This was likely secondary 

to bacterial sepsis, consistent with the con-

tributor’s aerobic culture of the digestive 

gland which yielded both Carnobacterium 

and Vibrio species. Hemocytic inflammation 

effaced the walls of hemolymphatic vessels 

and was associated with karyorrhexis, con-

sistent with vasculitis. Although not part of 

the reviewed tissues, follow up with the con-

tributor confirmed that this animal had severe 

interstitial inflammation in the digestive 

gland centered on gram negative, curved ba-

cilli which was consistent with Vibrio spp. 

infection. Vibrio spp. have been frequently 

isolated from skin lesions and/or organs or 

fluid (hemolymph) of larval, juvenile, and 

adult octopuses.5,6 Additionally, other bacte-

ria associated with mortality and sepsis in oc-

topuses include Pseudomonas spp. and Aer-

omonas spp.,5,6 though discerning the ability 

of these bacteria to cause primary disease, es-

pecially in mixed bacterial culture with Vib-

rio, remains uncertain. Preventative health 

measures such as tank cleaning and water 

quality management remain important con-

siderations for captive cephalopod hus-

bandry.6 
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Figure 4-1.  Ovary, dog.  One section of ovary 
is submitted for examination.  At subgross 
magnification, normal ovarian architecture is 
lost.  There are numerous cysts measuring up 
to 5mm in diameter scattered throughout the 
section, and at least two neoplasms are visi-
ble (at upper left and lower right).  (HE, 5X) 

 

CASE IV:  

Signalment:  

12 years old and 3 months, female (neutered), 

Golden retriever, Canis lupus familiaris, ca-

nine 

 

History: 

The animal was surgically treated with ovari-

ohysterectomy due to pyometra. Both ovaries 

and uterus were formalin-fixed and submitted 

for histopathological examination. 

 

Gross Pathology:  

Macroscopically, right and left ovary ap-

peared to be increased in size. Right ovary 

was 3x5 cm and left ovary was 8x6 cm. In 

addition, both uterus and ovaries had multiple 

nodules and cysts, the latter containing mac-

roscopically transparent fluid. 

 

Laboratory Results: 

Below is a table reporting the results of the 

immunohistochemical analysis (Tab. 1). 
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Microscopic Description:  

Right ovary:  

Continuous with the ovarian surface epithe-

lium, occupying 20% of the section and re-

placing the normal ovarian tissue, there is a 

moderately cellular, not well demarcated, 

non-encapsulated and non-infiltrative neo-

plastic population. The neoplasm is charac-

terized by endophytic and esophytic tubular 

and tubulo-papillary structures, associated 

with moderate to abundant ovarian fibrovas-

cular stroma. Tubules are occasionally ectatic 

and contain a moderate amount of often ho-

mogeneously eosinophilic amorphous mate-

rial.  

Neoplastic cells are cuboidal to columnar 

with indistinct cell borders, scant eosino-

philic cytoplasm and round to oval (10 um) 

eccentrically located nuclei with finely stip-

pled chromatin and mainly 1 distinct nucleo-

lus.  Anisocytosis and anisokaryosis are mild. 

Mitoses are rare (< 1 per hpf).  

Close to this neoplasm, multifocally collid-

ing, there is a second densely cellular, well- 

 

 

 

 

 

 

 

 

 

 

 

 

 

demarcated, non-encapsulated and infiltrative 

neoplasm occupying 40% of the section. The 

neoplasm is characterized by sheets of cells 

admixed with a very fine and scant fibrovas-

cular stroma.  

Neoplastic cells are irregularly round with 

distinct cell borders (up to 20 um), moderate 

to abundant occasionally granular slightly eo-

sinophilic cytoplasm, occasionally showing 

single to multiple large empty well-defined 

vacuoles.  

The nucleus is round to oval, rarely megalic 

(macrokaryosis) with finely stippled chroma-

tin and 1 distinct nucleolus. Anisocytosis and 

anisokaryosis are moderate with occasional 

bi and multinucleation. Mitoses are on aver-

age 2-4 per high power field.  

Multifocal mild hemorrhages are evident, as 

well as disseminated single cell necro-

sis/apoptosis. Entrapped in the neoplasm, 

there are occasional ectatic and cystic tubular 

structures lined by a cuboidal to flattened epi-

thelium. 
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Figure 4-2.  Ovary, dog.  One neoplasm is 
composed of germ cells arranged in sheets 
(dysgerminoma) (HE, 60X) 

 

At the periphery of both the neoplasms and 

close or involving the rete ovarii, multiple var-

iably-sized ovarian and para-ovarian epithelial 

and vascular cystic spaces occasionally con-

taining a variable amount of slightly eosino-

philic amorphous material are also observed. 

Close to the cystic portion, occupying 20% of 

the section there is a densely cellular, well de-

marcated, non-encapsulated and non-infiltra-

tive neoplasm. The cells form mainly nest and 

tubular structures, the latter mainly with small 

lumens (microfollicular), separated by varia-

bly sized bands of scant fibrovascular stroma. 

Neoplastic cells are irregularly oval to elon-

gated with indistinct cell borders, moderate 

eosinophilic fibrillar to vacuolized cytoplasm 

with small (5-7 um) hyperchromatic round to 

oval nuclei. Anisocytosis and anisockryosis 

are mild. Neoplastic cells focally surround mi-

crocavities containing intensely eosinophilic 

amorphous material (Call-Exner bodies). Mi-

toses are rare (<1 per hpf). Multifocal haem-

orragic lacunae are also present.  

 

Contributor’s Morphologic Diagnosis:  

Right Ovary: papillary adenoma, dysger-

minoma and granulosa cell tumor associated 

with multiple ovarian and para-ovarian cysts.   

 

Left ovary (not submitted): dysgerminoma 

 

Uterus (not submitted): cystic endometrial 

hyperplasia and purulent endometritis 

Contributor’s Comment:  

This was a very unusual case of three differ-

ent tumors in the same ovary of an adult fe-

male dog. 

Ovarian tumors are described as a frequent 

condition in female dogs, but epidemiologi-

cal data are incomplete. They occur more of-

ten in older animals, and usually are noted 

due to behavioral changes. Additionally, lac-

tation and vaginal discharge can also be pre-

sent. They also can be associated with ovar-

ian cysts and with uterine lesions such as 

cystic endometrial hyperplasia and pyom-

etra.9,16 

 

Typically, ovarian tumors grow as single sub-

type either monolaterally, or less often, bilat-

erally with the latter being mainly represented 

by sex cord stromal tumors.9 Only rare cases 

of simultaneous neoplastic lesions of different 

cell of origin have been described in ovaries. 

To our knowledge, there is only one case re-

port of a concomitant teratoma and granulosa 

cell tumor growing distinctively into the two 

ovaries of an English Bulldog.8 

 

 
Figure 4-3. Ovary, dog.  Neoplastic germ cells 
demonstrate moderately pleomorphic nucle-
oli. (HE, 585X) 

 

 

 

 

 

 

 

 

 



16 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Papillary adenoma is a benign tumor of the 

surface epithelium mainly described in the 

bitch. Usually at the cut surface there are mul-

tiple small cysts which are a feature of this 

type of tumor.5 The neoplasm can be smooth 

and nodular, or when arising on the surface, 

give the ovary a cauliflower-like appearance. 

There is scant connective stroma and the pa-

pillary projections are lined by small cuboidal 

to cylindrical cells that may have cilia. Mitotic 

figures are rare.12 Papillary adenocarcinoma is 

the malignant counterpart of benign papillary 

adenomas.5 Size is an important criterion of 

malignancy. Tumors that extend through the 

opening of the ovarian bursa are likely to be 

malignant and spread by implantation to the 

peritoneal surface. The surface of an adeno-

carcinoma tends to be shaggy, and it is the 

fronds that break off and give rise to meta-

static implantations. This tumor is similar in 

origin and appearance to its benign counter-

part, and distinguishing between them can be 

difficult. Additional criteria for malignancy 

are increased mitotic activity, invasion into the  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ovarian stroma, and extension into the ovar-

ian bursa.12 Based on features in this case, we 

favored a papillary adenoma. 

 

Dysgerminoma is a tumor that develops from 

germ cells before differentiation. It has been 

recognized most often in the bitch, but is much 

less common in female dogs than the male tes-

ticular counterpart (i.e. seminoma). Dysger-

minomas are malignant and may metastasize 

or spread locally, but early spread is not com-

mon. Histologically, there are no defined cri-

teria to predict tendency to metastasize.12 Dys-

germinomas are composed of a uniform pop-

ulation of large round cells with clear or light-

staining amphophilic cytoplasm. The nuclei 

are centrally located and contain abundant 

granular chromatin and either one or two 

prominent nucleoli. Mitotic figures are often 

numerous, and incomplete division of tumor 

cells may result in multinucleated giant cells. 

Individual tumor cells may undergo necrosis, 

leaving a distinctive clear space. The stroma is  
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Figure 4-4.  Ovary, dog. Adjacent to the dys-
germinoma, there is a papillary adenoma 
with hyalinized stroma.  (HE, 53X) 

 

usually light and may be infiltrated with lym-

phocytes.12 

 

Granulosa cell tumors are composed primarily 

of cells that resemble the granulosa cells of the 

ovarian follicle. They can develop from ovar-

ian remnants and be either benign or malig-

nant. The tumor often contains cells of the 

theca interna and fibroblasts. In the bitch, they 

are slightly less common than epithelial tu-

mors of the ovary.12 Steroidogenesis may be 

associated with granulosa cell tumors. Either 

estrogens or androgens can be produced, 

though not all granulosa cell tumors are hor-

monally active. Inhibin is regularly produced 

by granulosa cell tumors in the mare and is 

thought to be the cause of atrophy of the con-

tralateral ovary.12 Only rarely do granulosa 

cell tumors metastasize in cows or bitches, and 

such reports are even rarer in mares.12 Neo-

plastic granulosa cells have spherical-to-oval, 

hyperchromatic nuclei, distinct nucleoli, and 

scant eosinophilic cytoplasm. The common 

patterns are follicular (microfollicular and 

macrofollicular), insular, trabecular, and dif-

fuse. Often a combination of patterns exists in 

a single tumor. Call-Exner bodies, which are 

distinctive microcavities that contain watery 

or hyaline eosinophilic material and occasion-

ally pyknotic nuclei are surrounded by granu-

losa cells in a rosette arrangement. These are 

seen most often in the microfollicular pattern. 

Some granulosa cell tumors, particularly those 

in the bitch, develop a tubular pattern similar 

to that of the Sertoli cell tumor of the testis, 

and like Sertoli cell tumors some of these 

granulosa cell tumors induce a dense fibrous 

stroma. Theca cells may also be present in 

granulosa cell tumors. Either or both cell types 

may be luteinized.12 

 

Expression markers of different normal ovar-

ian cell type (Table 2) can be helpful to char-

acterize tumors of different origin particularly 

when less differentiated as also reported in Ta-

ble 1. The tumors reported in this case pre-

sented a IHC phenotype resembling what re-

ported into the literature for the studied mark-

ers (Table 1).  

 

In addition to the markers performed by our 

laboratory, CK7, PLAP and inhibin could also 

be performed to further confirm the tissue 

origin of the identified neoplasms.1,2,5,6,10,11,12  

 

 

Contributing Institution: 

Department of Comparative Biomedicine and 

Food Science (Università of Padua)  

Viale dell’Università, 16 (35020), Legnaro 

(PD), Italy  

https://www.bca.unipd.it/ 

 

 
Figure 4-5. Ovary, dog. Within the adenoma, 
epithelial cells are cuboidal, bland, and 
demonstrate no definitive evidence of infil-
trative growth or cellular features of malig-
nancy.  (HE, 263X) 
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Figure 4-6.  Ovary, dog. A third neoplasm fea-
turing cuboidal to columnar cells in tubules is 
present (granulosa cell tumor).  (HE, 55X) 

 

JPC Diagnosis: 

1. Ovary: Dysgerminoma.  

2. Ovary: Papillary adenoma. 

3. Ovary: Granulosa cell tumor. 

4. Ovary: Cysts, multiple. 

 

JPC Comment:   

The final case of this conference features four 

separate entities to describe. Conference par-

ticipants noted one or more neoplasms and 

cysts, though only a select few were tena-

cious enough to identify all 3 neoplastic cell 

populations. This is a unique slide that is a 

microcosm of ovarian neoplasia – it is a fine 

companion to the analogous testicular tumor 

case we reviewed in WSC 24-25 Conference 

10 (Case 2 – also from a dog). 

We agree with the contributor that multiple 

different ovarian neoplasms is not a common 

finding in the dog. Ovarian neoplasia itself is 

relatively rare in dogs, representing approxi-

mately 1-2% of all neoplasms.14,15 Arriving at 

3 separate neoplasms in a single ovary likely 

represents the confluence of multiple rare 

outcomes. That the contralateral ovary in this 

case (not included with this slide) also had a 

dysgerminoma could reflect either metastasis 

or a separate neoplasm arising spontaneously 

– the submission materials leave this aspect 

of the case open. 

Identification of a granulosa cell tumor was 

straightforward in this case with recognition 

of Call-Exner bodies and fibrous tissue septa 

being helpful correlates. The intersection of 

the dysgerminoma and the adenoma is intri-

guing, but the two neoplasms are easily dis-

tinguished from each other.  .We considered 

the possibility of a ovarian carcinoma in this 

case, however, definitive areas of stromal in-

vasion are not evident in these sections.   

Lastly, we agreed with the contributor that 

there are multiple cysts present in this case, 

though we did not attempt to further classify 

each one, especially in light of the three dis-

tinct neoplasms in the surrounding tissue.  

Cystic structures arising from the ovary in-

clude cysts of the rete ovarii, subsurface epi-

thelial structures, and follicle. Paraovarian 

cysts are located in tissue adjacent to the 

ovary and include remnants of the mesoneph-

ric duct, paramesonephric duct, and meso-

nephric tubule.13 Features such as the pres-

ence of ciliated epithelium, smooth muscle in 

the cyst wall, and a basement membrane can 

be used to distinguish these diagnoses.13 Lo-

cation (if known) is also helpful discrimina-

tor.  

 

 
Figure 4-7.  Ovary, dog.  Granulosa cells are 
present within tubules.  They often palisade 
along basement membranes, and in some ar-
eas, surround hyaline eosinophilic material 
(Call-Exner bodies).  (HE, 385X) 
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