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CASE I:

Signalment:
3 month old male Han Wistar rat

History:
Low dose rat in a 6 week duration oral toxicity
study. Rats were 6-7 weeks old at study start.

Gross Pathology:

At scheduled terminal necropsy, a 2.5 x 1.5
cm, pale cylindrical mass emanating from the
outer medulla of one kidney and proceeding
caudally was noted. The mass clearly com-
pressed the adjacent renal parenchyma. No

1-1. Kidney, rat (left to right): A transverse sec-
tion of the mass which protruded from the cau-
dal pole of the kidney; a transverse section
showing the middle portion of the kidney with
the pale, expansile mass visible in the medulla
compressing the cortex; and the cranial pole of
the kidney with two pale areas (Photo courtesy
of: Drug Safety Research & Development, Pfizer
Inc, www.pfizer.com)

1-2. Kidney, rat: Alarge neoplasm compresses
the medulla and pelvis and effaces approxi-
mately 80% of the renal parenchyma. Ectatic
tubule-like structures are visible at this magni-
fication. (HE, 10x).

other masses were noted during the full nec-
ropsy of this rat.

Laboratory Results:
None provided.

Microscopic Description:

An expansile mass emanated from the cortico-
medullary junction of one kidney, obliterating
the renal pelvis and nearly all of the medulla
while compressing the remaining renal cortex.
The mass was composed of biphasic islands of
tubular structures (lined by darkly basophilic
cuboidal to columnar epithelium when primi-
tive, and lined with more eosinophilic, colu-
munar epithelium when more mature) sur-
rounded by darkly basophilic, crowded blaste-
mal cells with occasional mitotic figures.
These biphasic islands often touched and were
either grouped into lobular structures sepa-
rated from other portions of the mass by
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1-3. Kidney, rat: Irregularly shaped and ectatic tubules lined by columnar epithelium are surrounded
by multiple layers of blastemal cells. These islands are surrounded and separated by elongate stro-

mal cells on a myxomatous stroma. (HE, 101x).

denser connective tissue or were scattered
amongst a more primitive connective tissue
stroma. The islands were often crowded at the
periphery of the lobules with the centers of the
larger lobules having scattered islands, loose
stroma, and in most slides, cystic structures.
There was degeneration of some tubular epi-
thelium in some islands with lumenal cellular
debris and an amorphous eosinophilic sub-
stance. Near the outer edges of the main mass
where it abutted with the remaining renal pa-
renchyma were a few primitive glomerular
structures (characterized by foci of small dark
mononuclear cells). Local invasion of the
mass into the remaining renal parenchyma
was characterized by variously sized aggre-
gates of blastemal cell associated with either
loose or condensed stroma similar to that in
the main mass. Due to the compression by the
mass, mild tubular dilatation was present in
the remaining renal parenchyma; a few dilated
tubules in many slides contained cell debris
and inflammatory cells or hyaline casts. There
was minimal interstitial infiltrate in the renal

parenchyma with little to no inflammatory re-
sponse within the mass.

Contributor’s Morphologic Diagnoses:
Nephroblastoma, unilateral (Incidental)
Tubular dilatation, multifocal, mild
Interstitial infiltrate, lymphocytic, minimal

Contributor’s Comment:

The topographic origin (corticomedullary
junction), contents (biphasic structures of
blastemal cells surrounding primitive renal tu-
bules and occasional primitive glomerular
structures), and primitive loose connective tis-
sue were all consistent with nephroblastoma.?
Differential diagnoses were nephroblastemo-
sis and renal mesenchymal tumor.!® The ex-
tent of the mass alone was sufficient to ex-
clude nephroblastemosis, which is a much
smaller, typically interstitial, aggregate of
primitive renal structures.! The remaining dif-
ferential diagnosis, renal mesenchymal tumor,



1-4. Kidney, rat: High magnification of neo-
plastic cells. In this field, mitotic figures are pre-
sent in both the epithelial and blastemal popu-
lations. (HE, 381x).

is composed of several types of mesenchy-
mally-derived structures, ranging from fibrous
connective tissue to cartilage or bone and also
contains entrapped but otherwise normal renal
tubular elements.”> None of these features
were present in the mass evaluated.

Tumors in young adult rats can be an interpre-
tive challenge in toxicity studies as they are
uncommon and must be distinguished from an
actual test article-related effect. Recent retro-
spectives and case reports have been vital in
de-risking these rare spontaneous tumors from
potential early carcinogenic signals.®> The ran-
dom placement of this particular rat into the
low dose group was also helpful in the de-risk-
ing assessment in this case.

Contributing Institution:

Drug Safety Research & Development
Pfizer Inc.

www.Pfizer.com

JPC Diagnoses:
Kidney: Nephroblastoma

JPC Comment:

This week’s moderator is our very own MAJ
Sam Medlin, JPC Class of 2025 (that was a
good year), Chief of the Necropsy Service at
the Walter Reed Army Institute of Research,
and a devotee of all things tumor. This week

we covered some very interesting neoplasms
from the stacks at the JPC, and found some
surprising things in the process.

A nephroblastoma, also known as a Wilms tu-
mor (WT), is an embryonal, mesodermal tu-
mor with multiple lines of differentiation that
is thought to arise from the primitive renal
stem cells. It is the most common renal tumor
in childhood.* In human pediatric patients, it
is associated with germline and/or somatic
mutations of the WT1 gene, but other genes
are thought to be involved as well.?

Histologically, WT presents with three dis-
tinct cell types: epithelial, stromal, and blaste-
mal. All three elements are not required for di-
agnosis, but when all are present, the term “tri-
phasic” is used. Like the renal mesenchymal
tumor mentioned by the contributor, these tu-
mors may also contain heterologous compo-
nents, including smooth muscle, skeletal mus-
cle, cartilage, and bone. All of the components
of these tumors, including the heterologous
components, have been shown to demonstrate
similar genetic changes, indicating that all of
these components are neoplastic.’

Nephroblastomas have been documented in a
wide variety of domestic, laboratory, and ex-
otic species, including dogs, cats, pigs, chick-
ens, non-human primates, ruminants, came-
lids, rabbits, parakeets, and fish.”#%!® They
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1-5. Kidney, rat: Blastemal cells demonstrate
strong cytoplasmic immunoreactivity for Wilm’s

Tumor-1. (anti WT-1, 300x)



1-6. Kidney, rat: Epithelial cells demonstrate
strong cytoplasmic immunoreactivity for cy-
tokeratins. (anti AE1/AE3, 315x)

are considered the most common renal neo-
plasm in pigs, chickens, and fish.” In the dog,
the spinal nephroblastoma (previously known
by a wide range of names, including the early
nomenclature of “thoracolumbar spinal tumor
of young dogs”) is an unusual manifestation of
this tumor, which has previously been seen
multiple times in the Wednesday Slide Con-
ference (WSC 2013-2014 Conference 22,
Case 3 and WSC 2019-2020, Conference 5,
Case 4).!"" While the origin remains contro-
versial, leading theories are that these tumors
arise from either ectopic metanephric blas-
tema or mesonephric rest tissue, either of
which becomes entrapped between the dura
mater and the spinal cord during embryogene-
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In laboratory animals, nephroblastomas are
most commonly reported in rats'?, and are less
commonly seen in mice and non-human pri-
mates. In rats, nephroblastomas occur both ex-
perimentally and spontaneously.'*

Experimentally, they have historically been
induced by chemical administration of N-
ethyl-N-nitrosourea or N-methyl-N-nitro-
sourea, both alkylating agents.'” Spontane-
ously, they have been reported in Sprague-
Dawley and F344 rats, with reports of metas-
tases to the lymph nodes and lungs in these
strains.'>1°
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CASE ITI:

Signalment:
12 year-old, female, Bouvier des Flandres
dog (Canis lupis familiaris)

History:

Straining to defecate for several days. Rectal
palpation revealed a 1.5 cm nodule just inside
the anus. The mass was surgically excised and
submitted for histopathologic examination.

Gross Pathology:

Received a 1.8 x 1.5 x 0.8 cm brown tissue.
The surgical border could not be identified at
the time of sectioning.

Laboratory Results:

In formalin-fixed, paraffin- embedded sec-
tions of the rectal mass the tumor cells exhib-
ited positive pyronophilia with methyl green
pyronin. The deposits of amyloid stained with
Congo red and exhibited some apple-green bi-
refringence under polarized light. The bire-
fringence was resistant to pretreatment with
potassium permanganate supporting immuno-
globulin-derived amyloid (primary) com-
posed of lambda light chains. The tumor cells
were immunohistochemically positive for
lambda light chains.

2-1. Colon, dog: There is a well-demarcated
round cell neoplasm infiltrating and expanding
the colonic wall affecting the mucosa, submu-
cosa, and smooth muscle. There are large is-
lands of amyloid scattered through the tumor,
with a predominance in deeper areas of the
neoplasm. (HE, 16x)
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2-2. Colon, dog: Neoplastic round cells are ar-
ranged in nests and packets. (HE, 572x)

Microscopic Description:

In the submucosa there is a poorly demar-
cated, compressive, unencapsulated mass that
comprises packets, supported by thin strands
of fibrovascular connective tissue, and sheets
of round cells with distinct cell borders and a
moderate to high nuclear to cytoplasmic ratio.
Tumor cells are close to or at all of the circum-
ferential surgical borders. The nucleus is ec-
centric, round to oval to indented to bizarre
(lobulated forms seen) with a finely to
coarsely stippled chromatin pattern. Occa-
sional cells possess one to two, large, round
nucleoli. The cytoplasm is scant to moderate
and blue. Many cells have a paranuclear clear
zone and some cells possess a few large, pink
globules. Some cells appear to contain a
coarsely granular, golden brown pigment (he-
mosiderin?). Anisokaryosis is moderate. Mul-
tinucleate forms (up to 3 nuclei seen) are rare.
Karyomegaly is frequent. Mitoses are seen (0-
2 per 40X objective fields). There are several
foci of hemorrhage accompanied by a few he-
mosiderophages in the mass.There are extra-
cellular collections of a pale pink, homogene-
ous material that is interpreted to be amyloid.
The mucosa is multifocally ulcerated and
there is a moderate infiltrate of neutrophils,
small lymphocytes and plasma cells in the
lamina propria. Hemorrhage is present in the
lamina propria and submucosa.

Contributor’s Morphologic Diagnoses:
Rectal mass: Colonic extramedullary
plasmacytoma (EMP) with intralesional pri-
mary amyloid deposition

Contributor’s Comment:

The incidence of rectal and colonic EMPs has
been reported to be 4.0% of all canine EMPs?.
Other reported locations include cutaneous
sites (86%; mostly on the skin of the limbs,
and head); the mucus membranes of the oral
cavity and lips (9%) and other sites (1%; stom-
ach, small intestine, genital system and
spleen)®. Tumors occur frequently in, at or
near areas of chronic immune stimulation.

Oral EMPs appear to behave similarly to cuta-
neous EMPs—i.e. usually have a benign
course with no related clinical signs. In con-
trast, dogs with colorectal EMPs often present
with hematochezia, tenesmus, and rectal pro-
lapse.

Amyloid deposition (primary, lambda light
chains) is reported to be rare with colorectal
EMPs.>** When observed it occurs as small
islands surrounded by tumor cells or as large
sheets with occasional multinucleated giant
cells. No correlation has been described for

the presence of amyloid in plasmacytomas and
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2-3. Colon, dog: Neoplastic round cells are mode-
rately pleomorphic, with karyomegaly, nuclear in-
dentation, and multinucleated forms. Neoplastic
cells often have aperivascular clearing. (HE, 993x)
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2-4. Colon, dog: Neoplastic cells demonstrate
scattered moderate nuclear immunoreactivity
for MUM1, a marker of plasma cells. (anti-

MUM1, 890x)

the cell type, location, recurrence or biological
behaviour.!

Dense cytoplasmic staining with methyl green
pyronin stain (MGP) lends support to the di-
agnosis of an EMP but it is not specific for
plasma cells and must be interpreted with cau-
tion.

The prognosis for colorectal plasmacytoma is
generally good with complete excision. Re-
currence follows incomplete surgical exci-
sion. Surgical excision was incomplete in this
case and monitoring for possible local recur-
rence was encouraged.

Contributing Institution:

Prairie Diagnostic Services (PDS) and Depart-
ment of Veterinary Pathology,

Western College of Veterinary Medicine,
https://wecvm.usask.ca/departments/vet-pa-

thology.php

JPC Morphologic Diagnosis:
Colon: Plasmacytoma.

JPC Comment:

The contributor has provided a concise review
of plasmacytomas, with a focus on those af-
fecting the gastrointestinal tract. It bears re-
stating, especially for trainees, that plasmacy-
tomas are common submissions in a typical
surgical pathology practice, with the skin, ear

canal, and oral cavity as the most commonly
seen locations. As with most Wednesday
Slide Conference submissions, the workup in
this case is excellent, with multiple additional
stains, including immunomarkers, provided to
demonstrate the appropriate histochemical be-
havior of these tumors. However, the vast ma-
jority of plasmacytomas are readily diagnosed
on H&E section, based on the characteristic
resemblance to traditional plasma cells, their
often stereotypical location, and their charac-
teristic arrangement in nests and packets. This
is not shared by other round cell tumors, with
the exception of transmissible venereal tu-
mors.

One hallmark of a good surgical pathology re-
port for neoplasia is an unimpeachable diag-
nosis based on all available information and
special techniques; it should also provide, if
available, information on the future behavior
of the tumor in question. While prognostica-
tion for the individual animal should be
avoided, published outcome data is always
helpful for our clinical colleagues.
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2-5. Colon, dog: The cytoplasm of neoplastic
cells is strongly pyroninophilic. (Methylgreen py-
ronin, 400x) (Photo courtesy of: Prairie Diagnostic
Services (PDS) and Department of Veterinary Pa-
thology, Western College of Veterinary Medicine,
University of Saskatchewan.)
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Colon, dog: Islands of amyloid exhibit apple-
green birefringence when a Congo Red stain is
viewed under polarized light. (Methyl green py-
ronin, 400x) (Photo courtesy of: Prairie Diagnos-
tic Services (PDS) and Department of Veterinary
Pathology, Western College of Veterinary Medi-
cine, University of Saskatchewan.)

For oral plasmacytomas in dogs, Evenhuis et
al. published an outstanding retrospective se-
ries of 45 cases in 2023.° In this study of 45
patients with oral plasmacytoma receiving a
combination of surgery and adjunctive chem-
otherapy and radiation, the median survival
time was 973 days. However, almost 33% of
dogs in the study exhibited progression of
plasma cell disease, with two cases evolving
to myeloma.’ Unfortunately, the authors did
not find histologic criteria to predict which an-
imals would develop progressive disease, alt-
hough mitotic counts of less than three mitotic
figures in a 2.37 mm? field were associated
with a lack of tumor progression.” Moderate
nuclear atypia, such as that seen in this partic-
ular case, was associated with progressive
plasma cell disease, although it was not statis-
tically significant.

A note on prognostication for the prudent sur-
gical pathologist - In this study, the median
survival time was 973 days, with survival
ranging from 2 days to 4315 days. This illus-
trates the pitfalls of applying median survival

times to any particular individual. These fig-
ures represent the center of a bell curve, and
as pathologists, we cannot predict where in the
spectrum a particular individual will fall. Us-
ing median survival times to attempt to predict
the fate of any individual animal is fraught
with peril. It may do great damage to one's
reputation in the eyes of our clients.

Rannou et al. published an interesting case of
a rectal plasmacytoma in a dog with numerous
cytoplasmic hemosiderin granules within the
cytoplasm of neoplastic plasma cells.® This is
interesting, but this fairly uncommon finding
has been reported fairly frequently in humans
with plasmacytomas, with alcoholism as a co-
morbidity,

Finally, the contributors provide a relatively
rarely used stain in their workup, the methyl
green pyronin stain, which bears review for
those unfamiliar with it. This stain employs
two cationic dyes, methyl green and pyronin.
Methyl green binds to phosphate radicals
within DNA, staining it green. The pyronin Y
component binds to negatively charged RNA,
staining it red. In figure 2-5, the large amount
of RNA responsible for the basophilia of
plasma cell cytoplasm is pyroninophilic and
stains red. (This stain is also excellent for
staining Nissl substance in neurons and for
demonstrating nucleoli in a wide range of
cells.)
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CASE III:

Signalment:
Cat (Felis catus), breed: European shorthair

10 years of age

Male (castrated)

History:

Anorexia and losing weight since two months.
Some teeth were extracted. In the following
days the cat developed corneal edema in the
right eye. Clinic diagnosed a glaucoma. CT
was performed to identify cause of glaucoma
and check for dental problems. During induc-
tion the cat developed high heartrate. Thoracic
imaging shows bilateral pneumothorax with
aberrant lung tissue. Due to poor prognosis the
cat was euthanized.

Gross Pathology:

The right eye is very firm compared to the left
eye. The right eye has a red, diffusely opaque
cornea. The lungs contain bilaterally, multifo-
cal, white, shiny, firm, round noduli. Both kid-
neys contain multiple white, shiny, firm, ex-
pansile noduli in the cortices.

Laboratory Results:
None.

3-1. Eye, cat. A section of eye is submitted for
examination.The iris and ciliary body is mark-
edly expanded by a neoplasm which extends
along the posterior aspect of the cornea, and
along the surface of the retina. (HE, 9x)



and coats the posterior aspect of the cornea.
Within the iridal neoplasm, there are extensive
areas of necrosis and foci of peritheliomatous
survival. The anterior segment is filled with a
pink proteinaceous fluid. (HE, 91x)

Microscopic Description:

Right eye: The iris is almost diffusely irregu-
larly thickened with nodular protrusions in the
vitreous. This thickening is due to a develop-
ment of neoplastic cells that appear in the cil-
iary body and infiltrate the filtration angle.
The neoplastic mass is moderately cellular,
poorly demarcated, growing infiltratively and
not encapsulated. The cells lie in contiguous
fields, regularly surrounding a newly created
vascular structure, supported by a varying
amount of fibrovascular stroma. Cells are
polygonic, varying in size but averaging about
10 um in diameter, with poorly visible cell
borders, abundant eosinophilic, fibrillar cyto-
plasm and a high nucleus:cytoplasm ratio.
Some cells contain a compact dark brown to
fine granular brown pigment. The nucleus is
round, oval, to elongated, centrally located
with finely stippled chromatin, and 1 to 3 eo-
sinophilic nucleoli. There are sometimes cells
with multiple nuclei, there is significant aniso-
karyosis and anisocytosis, including kary-
omegaly. Mitoses are 1 to 3 per 400x HPF.
Multifocally there are large areas of eosino-
philic amorphous material, bordered by neu-
trophilic granulocytes, cells with karyorrhexis
and cell debris (necrosis). The sclera contains

a vascular structure with a tumor embolism.
The cornea contains multifocal formation of
vascular structures (neovascularization) sur-
rounded by some neutrophilic granulocytes.
Some vascular structures in the sclera are bor-
dered by many lymphocytes and plasma cells
(lymph aggregates). Around the corpus ciliary
there are many macrophages with brown pig-
ment granules (melanomacrophages).

The lens multifocally contains many “bladder
cells” (cataract). There is a detached lens ap-
sule, but no reaction (cutting artefact). In the
optic nerve some dilated myelin sheaths with
foamy macrophages are present (digestion
chambers, indicating degeneration).

Other organs (not submitted): similar neo-
plastic cells in the lung and kidney.

Contributor’s Morphologic Diagnoses:
Right eye: ocular amelanotic melanoma; mild
perivascular neutrophilic keratitis; cataract of
the lens; multifocal, mild axonal degeneration
of the optic nerve.

Contributor’s Comment:

Almost all intraocular melanocytic tumors in
cats represent a specific histologic and behav-
ioral entity known as diffuse iris melanoma.
Moreover, Feline diffuse iris melanoma
(FDIM) is by far the most common form of
ocular melanocytic neoplasia.’
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3-3. Eye, cat. The neoplasm expands the ciliary
body, effaces the drainage angle, and infiltrates

the sclera along the perivascular space. (HE,
54x)
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3-4. Eye, cat. The neoplasm also forms a mat

along the inner surface of the artificially de-

tached retina. There is moderate atrophy of the

ganglion cell and inner nuclear and plexiform

layers of the retina. (HE, 205x)

A wide variety in morphology is displayed in-
cluding round or polygonal cell, spindle cell,
balloon cell, anaplastic variants and giant cell
types. The occurrence of amelanotic variants
is low and can be clinically mistaken for in-
flammatory lesions.” “FDIM progressively
expands through the iris, iridocorneal drainage
angle and ciliary body, eventually penetrating
the sclera”.’ Due to the neoplasm infiltrating
the iridocorneal angle dyscoria, reduced pupil
motility, thickening of the iris and secondary
glaucoma may be observed.’ Exfoliation of tu-
mor cells into the anterior chamber and dis-
semination via the aqueous humor can result
in metastasis as well as hematogenous spread
via the intraocular vasculature.’ The lung and
liver are considered the most common sites of
metastasis although metastases in the spleen,
bones and regional lymph nodes have been re-
ported.®

Extent of the tumor has a significant impact on
survival times, invasion of neoplastic melano-
cytes into the ciliary body and animals with
secondary glaucoma have reported lower sur-
vival rates compared to those without.*

Due to the wide variety of morphologic and
pigmentation characteristics, a definitive diag-

nosis based on H&E alone is difficult. Addi-
tional immunohistochemical stains used for
diagnostics of melanocytic neoplasia’s in-
clude Melan-A, HMSA-5, S-100 and tyrosi-
nase.””

Contributing Institution:

Veterinair Pathologisch Diagnostisch cen-
trum — University of Utrecht
https://www.uu.nl/onderzoek/veterinair-
pathologisch-diagnostisch-centrum/in-
formatie-voor-dierenartsensen - Veterinair
Pathologisch Diagnostisch Centrum - Univer-
siteit Utrecht (uu.nl)

JPC Diagnoses:
1. Eye: Metastatic carcinoma.
2. Eye, lens: Cataract.

JPC Comment:

The contributor has provided an outstanding
specimen of a pleomorphic, largely undiffer-
entiated neoplasm in the feline globe. While
melanoma must always be considered in the
feline eye, it is not the only possibility, as post-
traumatic ocular sarcomas may differentiate
along a wide variety of morphologies. The fe-
line uvea may also be a site of metastasis for
poorly differentiated carcinomas.

3-5. Neoplastic cells demonstrate marked ple-
omorphism. (HE, 1334x)
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This thorny issue was addressed by Gran e al.
in 20167 in their retrospective review of 75 ne-
oplasms of the feline globe. In this excellent
review, immunohistochemical labeling of
eight of the 75 cases ultimately conflicted with
the initial morphologic diagnosis rendered on
the H&E section. Discordant diagnoses in-
cluded four tumors which were initially diag-
nosed as lymphoma and four as ocular sar-
coma.’ Immunohistochemical testing
amended the diagnosis of three of the lympho-
mas to melanoma, and the final case to ciliary
body adenocarcinoma®. Two of the cases orig-
inally diagnosed as sarcoma ultimately
demonstrated an immunohistochemical pro-
file for melanoma, one for metastatic carci-
noma, and the final case remained undifferen-
tiated.”

In this case, the diagnosis of melanoma, par-
ticularly amelanotic melanoma, in the absence
of any additional histochemical or immuno-
histochemical staining is somewhat problem-
atic, especially in light of the findings of
Grahn et al. discussed above.

To confirm the contributor’s diagnosis of
amelanotic melanoma, additional stains were
run at the Joint Pathology Center, including
Fontana-Masson, tyrosinase, MelanA, PNL2,
and S-100. Neoplastic cells were im-

?’J:
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3-6. Eye, cat. Neoplastic cells demonstrate
strong cytoplasmic immunoreactivity for cy-
tokeratin, confirming a diagnosis of metastatic
carcinoma. (anti- AE1/AE3, 1330x)

munonegative for all of these markers. Neo-
plastic cells demonstrate strong cytoplasmic
immunopositivity for cytokeratin and approx-
imately 10% of the neoplastic cells also
demonstrate moderate immunoreactivity for
vimentin.

Based on the strong immunopositivity for cy-
tokeratin, a diagnosis of metastatic carcinoma
was made in this case. An additional histo-
logic finding which supports this finding is
the “carpeting” of the inside of the eye by the
neoplastic cells, which has been identified as
a histologic feature of carcinomas metastatic
to the eye in the dog and cat ¥, and in a pre-
vious WSC case of feline pulmonary carci-
noma metastatic to the eye (WSC 2014-2014
Conference 24, Case 1).

The JPC morphologic diagnosis is a simple
one and to the eyes of some, may not reflect
all of the histologic changes that may be found
in this eye. However, in traditional JPC (and
AFIP before it) fashion, the morphologic di-
agnosis of a neoplasm reflect the tumor, and
not all of the secondary changes that appear
over time because of it. We did not consider
the cataract secondary to the tumor in this
case, so we provided a second morphologic di-
agnosis for a second, likely independent path-
ologic process.
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CASE IV:

Signalment:
128-week-old male C57BL6/N wild type
mouse (Mus musculus).

History:

Found dead in the cage. Animal received a
standard chow diet equals to 10% reduction of
normal calorie intake. This animal developed

4-1. Liver, kidney, mouse: At subgross magnifica-
tion, multiple small foci of necrosis are visible,
scattered throughout the liver parenchyma. The
proximal convoluted tubules in the kidney are hy-
pereosinophilic. (HE,15x)

a distended abdomen, food intake gradually
decreased, while body weight was increasing.

Gross Pathology:

The liver was moderately enlarged, with
rounded edges, beige to red in color and with
an irregular bosselated surface.

The spleen was moderately enlarged, with
multifocal to coalescing beige nodules.

Laboratory Results:
Not applicable.

Microscopic Description:

Liver: The normal hepatic architecture is
markedly distorted and obscured by a multifo-
cal to coalescing, highly infiltrative, poorly
demarcated, unencapsulated, and densely cel-
lular neoplasm. Neoplastic cells are arranged
in sheets and small aggregates, infiltrating and
expanding hepatic sinusoids and frequently
displacing or replacing hepatocyte cords and
stroma, thereby effacing normal lobular or-
ganization. The neoplastic cells are pleo-
morphic, with variably distinct cell borders, a
moderate nuclear-to-cytoplasmic ratio, and a
moderate amount of finely granular eosino-
philic cytoplasm. Nuclei are round to ovoid
with clumped chromatin and occasional prom-
inent nucleoli. Multinucleated neoplastic cells
are occasionally observed. There is marked
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anisocytosis and anisokaryosis. Mitotic fig-
ures are rare (1 in 10 high-power fields; 2.37
mm?). Neoplastic cells multifocally infiltrate
the walls of larger vessels and frequently ex-
tend into the vascular lumina, forming intra-
vascular aggregates (neoplastic emboli). Ad-
jacent hepatocytes are frequently shrunken
(atrophic), and surrounding sinusoids are ei-
ther expanded by neoplastic cells or engorged
with erythrocytes. Multifocal areas character-
ized by replacement of tissue with amorphous
eosinophilic material and karyorrhectic debris
(lytic necrosis) are also present, often associ-
ated with extravasated erythrocytes (hemor-
rhages) and occasional hemosiderin-laden
macrophages. Scattered within hepatic sinus-
oids are small aggregates of small round cells
with hyperchromatic nuclei, granulocytes and
occasional megakaryocytes (extramedullary
hematopoiesis).

Kidney: The tubular epithelial cells of the
proximal tubules are diffusely distended by
numerous intensely eosinophilic, variably
sized cytoplasmic granules (hyaline droplets).
Occasional tubular epithelial cells contain fine
intracytoplasmic brown pigment (presumed
lipofuscin or hemosiderin). Rarely, tubular lu-
mina contain homogeneous eosinophilic ma-
terial (protein casts).

Additional Findings (not present on the sub-
mitted slide): The neoplasm also extensively

4-2. Liver, mouse: sinusoids are filled and
expanded, and the wall of a hepatic vein is
traversed by neoplastic histiocytes. (HE, 381x).

W

Neoplastic round cells
demonstrate strong cytoplasmic immunoreac-
tivity for IBA-1. (anti-IBA-1, 100x) (Photo cour-
tesy of: Laboratory for Animal Model Pathology,
Institute of Veterinary Pathology,

University of Zurich, https://www.vetpathol-

4-3. Liver, mouse:

ogy.uzh.ch/de/Andere-Services/lamp.html.)

staining for Ibal also demonstrated intravas-
cular aggregates of pleomorphic positive cells
(neoplastic emboli) within vessels of the kid-
neys and lungs. Additionally, a fibrin throm-
bus was observed within the right ventricular
chamber of the heart, adhering to the free wall
and the septum.

Immunohistochemistry reveals strong and dif-
fuse cytoplasmic expression of Ibal in the ne-
oplastic cells. Lysozyme expression is evident
in occasional neoplastic cells.
Immunohistochemistry reveals that the gran-
ules are diffusely positive for lysozyme. Oc-
casional intravascular Ibal positive cells are
also evident.

Additional Findings (not present on the sub-
mitted slide): The neoplasm also extensively
involved the spleen. Immunohistochemical
staining for Ibal also demonstrated intravas-
cular aggregates of pleomorphic positive cells
(neoplastic emboli) within vessels of the kid-
neys and lungs. Additionally, a fibrin throm-
bus was observed within the right ventricular
chamber of the heart, adhering to the free wall
and the septum.
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4-4. Liver, mouse: Occasional neoplastic cells
exhibit granular cytoplasmic positivity for
lysozyme (anti-lysozyme-1, 100x) (Photo
courtesy of: Laboratory for Animal Model
Pathology, Institute of Veterinary Pathology,
University of Zurich,
https://www.vetpathology.uzh.ch/de/Andere-

Services/lamp.html.)

Contributor’s Morphologic Diagnoses:
Liver: histiocytic sarcoma with vascular wall
invasion and neoplastic emboli.

Kidney: hyaline droplet accumulation in the
tubular epithelial cells and rare protein casts.

Contributor’s Comment:

Histiocytic sarcoma in mice is a relatively fre-
quent and well-characterized hematopoietic
neoplasm arising from the mononuclear phag-
ocyte system, typically involving organs rich
in resident macrophages, including the liver
and spleen.*® 1In this case, the presence of
multifocal to coalescing infiltrates of pleo-
morphic histiocytic cells in the liver, their in-
travascular localization, and strong immuno-
labeling with the histiocytic marker Ibal are
consistent with a diagnosis of histiocytic sar-
coma.®

An associated and noteworthy finding in this
case is the presence of numerous eosinophilic
hyaline droplets in the proximal tubular epi-
thelial cells of the kidneys. These droplets are
considered a secondary, paraneoplastic

change related to histiocytic sarcoma, due to
[ " : - :

A

B AT :
4-5. Kidney, mouse: The tubular epithelial
cells of the proximal tubules are diffusely
distended by numerous intensely eosinophilic,
variably sized cytoplasmic granules (HE, 200X)
(Photo courtesy of: Laboratory for Animal
Model Pathology, Institute of Veterinary
Pathology, University of Zurich,
https://www.vetpathology.uzh.ch/de/Andere-
Services/lamp.html.)

the systemic overproduction of lysozyme - a
major secretory product of neoplastic histio-
cytes.*®

Hard and Snowden demonstrated that lyso-
zyme-rich hyaline droplets are present in ap-
proximately 96% of rats and 55% of mice with
histiocytic sarcoma, often correlating with tu-
mor burden and distribution.* Immunohisto-
chemistry confirmed that these droplets were
strongly positive for lysozyme (muramidase)
and negative for ou-antitrypsin, immuno-
globulin, albumin, and azu-globulin.* Luz and
Murray further supported these findings
across multiple mouse strains and emphasized
that the visualization of hyaline droplets can
be dependent on the eosin formulation used
during staining, with alcoholic eosin provid-
ing superior contrast®.

From a mechanistic standpoint, overproduc-
tion of lysozyme by the neoplastic macro-
phages overwhelms the normal tubular degra-
dation capacity. Lysozyme is a small (=14
kDa) basic protein which is freely filtered and
normally reabsorbed and catabolized in lyso-
somes of the tubular epithelial cells of the
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proximal renal tubule.**! Microscopically
these appear as abundant, eosinophilic, ho-
mogenous cytoplasmic droplets (best seen in
the P2 segment of proximal tubules).*

This parallels human monocytic leukemias
where neoplastic cells produce lysozyme that
similarly induce accumulation of protein
droplets in the proximal tubule.’

The detection of these renal hyaline droplets
should prompt careful evaluation for underly-
ing histiocytic neoplasia in rodents, even in
the absence of clinical suspicion. From a toxi-
cologic pathology perspective, it is important
to distinguish tumor-induced hyaline droplet
accumulation  from  chemically-induced
nephropathy, particularly in regulatory stud-
ies, to avoid misinterpretation of compound-
related effects.>* Hyaline droplet accumula-
tion in the tubular epithelial cells represents an
important differential feature to distinguish
this lesion from o.u-globulin nephropathy,
which occurs only in male rats and is chemi-
cally induced.>* Certain chemicals (e.g. hy-
drocarbons) bind azu-globulin and prevent its
lysosomal degradation, so the protein accumu-
lates in tubular lysosomes as spherical or crys-
talloid “hyaline droplets”.**!! These droplets
are strongly indicative of male rat azu-globu-

diffusely immunopositive for lysozyme (anti-
lysozyme-1, 200X) (Photo courtesy of: Laboratory
for Animal Model Pathology, Institute of Veterinary
Pathology, University of Zurich,
https://www.vetpathology.uzh.ch/de/Andere-
Services/lamp.html.)

azu-globulin and absent in normal female rats
or in mice (mice lack ozu-globulin).*’

Other neoplastic or degenerative causes of hy-
aline droplet accumulation in renal tubular ep-
ithelial cells are far less common but have
been reported. Certain lymphomas or leuke-
mias in mice have been associated with renal
hyaline droplets.' For example, Decker ef al.
described hyaline droplets in CD-1 mice with
lymphoma.' Mononuclear cell (large granular
lymphocyte) leukemias in Fischer rats can
have scattered pigmented granules in tubules
(iron or lipofuscin, not lysozyme).** In both
the mouse and rat, any chronic severe protein-
uric condition (e.g. glomerular disease or ad-
vanced chronic progressive nephropathy) can
produce hyaline inclusions, but again the pro-
tein composition differs.?

Contributing Institution:

Laboratory for Animal Model Pathology
Institute of Veterinary Pathology

University of Zurich

Zurich, Switzerland
https://www.vetpathology.uzh.ch/de/Andere-
Services/lamp.html

JPC Diagnosis:
1. Liver: Histiocytic sarcoma.

2. Kidney, proximal convoluted tubules:
Hyaline droplet accumulation.

JPC Comment:

The contributor has provided an excellent re-
view of the significance of hyaline droplet dis-
ease and its positive correlation with the pres-
ence of histiocytic sarcoma in affected indi-
viduals.

For a somewhat wider ranging review of this
tumor (and specifically in C57BIl6 mice, the
strain of the submitted individual in this case),
the reader is referred to an excellent publica-
tion by Janke et al (2026).° While a rare tumor
in humans, this tumor is much more common
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in mice, including the C57BI6 strain, where in
various studies it ranges from 2-34.7%.5 It is a
tumor of many different morphologies, which
has resulted in its publication as a wide range
of tumors, including lymphoma, Schwan-
noma, endometrial sarcoma (spindle cells is a
morphologic hallmark of this tumor) and often
many others.®

Histiocytic sarcoma in mice is renowned for
morphologic heterogeneity; however, round
cells and spindle cells are typically present in
the same tumor. In the review by Janke, 39%
of tumors demonstrated a range of cellular ple-
omorphism, and multinucleated cells were
seen in 21% of cases. Intravascular involve-
ment, as seen in this case, was present in 61%
of tumors in that study and areas of necrosis
was present in 42%.

Additionally, to further complicate the diag-
nostic picture (at least on HE review), this tu-
mor often coexists (and may be commingled)
with murine lymphoma or leukemia (12% of
the animals in the Janke study).® B-cell tu-
mors predominated at a rate of 88%.°

Extramedullary hematopoiesis is a common
finding in this tumor, both within the tumor
and in other organs which may lack tumor
cells (typically in affected animals, the spleen
is rife with EMH, but rarely the tumor itself).
In the Janke study, EMH was seen in 75% of
tumors.® Splenic hematopoiesis was first re-
ported by Frith et al n 1990'?, and hepatic
hematopoiesis was reported three years later
by Lacroix-Triki et al.'> While the definitive
connection between histiocytic sarcoma and
extramedullary hematopoeisis (both within
the tumor itself and in remote locations) re-
mains elusive, macrophages are well known
for their vital roles in erythropoiesis, which
include support of hematopoetic stem cells as
well as the removal of senescent stem cells,

and creating and regulating a specialized mi-
croenvironment for both erythroid and
megakaryocyte precursors. '
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