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CASE I — 05-317 (AFIP 3026796).

Signalment: Five-month-old, female, Yorkshire terrier,
canine

History: Presented to referring veterinarian at 3 months
of age with V/VI continuous murmur.
Referred to University of Tennessee Veterinary Teaching
Hospital 2 months later:

e Dyspnea-RR40bp m -

sicular sounds

e HR 132 bpm, no murmur at this time

e Vulvar mucosa gray-pink

e Lethargy, Weakness, Anorexia
Radiographs: R ight-sided ¢ ardiomegaly with enl arged
right pulmonary artery segment (Fig. 1-1)
Echocardiogram and Doppler measurements used to esti-
mate pulmonary artery pressures:

e Patient = 74 mmHg Systolic, 42 mmHg Diastolic
(Pulmonary hypertension)
Normal = 20 to 25 mmHg, 8 to 10 mmHg
Severely dilated RA and RV
Severely dilated proximal pulmonary artery
Decreased LV and LA filling
First Pass Card iac Nuclear Scintigraphy: Cephalic vein
bolus injection traced first to  right atrium and then to
liver and other abdominal organs - very little went to the

Increased bronchove-

1-1 Thoracic radiograph, Yorkshire terrier. Right-sided
cardiomegaly with enlarged right pulmonary artery seg-
ment.

Radiograph courtesy of University of Tennessee College
of Veterinary Medicine, Department of Pathobiology,
Knoxville, TN 37996-4542, http://www.vet.utk.edu/
departments/path/

lungs - interpreted to reflect high magnitude right to left
shunt.

Patient was euthanized after developing apnea and brady-
cardia. Necropsy was delayed due to scintigraphy study,
resulting in some au tolysis. Owners requested co smetic
exam restricted to thorax.
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1-2 Heart, great vessels and lungs, Yorkshire terrier. The right atrium and ventricle and main pulmonary artery seg-
ment are markedly dilated. Patent ductus arteriosus (PDA) is present approximately 2 cm from the heart base.
1-3 Heart, great vessels and lungs, Yorkshire terrier. Patent ductus arteriosus.

Gross photographs courtesy of University of Tennessee College of Veterinary Medicine, Department of Pathobiology,
Knoxville, TN 37996-4542, http://www.vet.utk.edu/departments/path/

Gross Pa thology: Tw omlofacl ear red-tinged fluid
was present in the pericardial sac. The right atri um and
ventricle were markedly dilated, the right auricle approxi-
mately 2 -3 times th e size of the left. The main pulmo-
nary arterial segment (PAS) was greatly dilated with a
diameter of approximately 1 cm extending 2 cm from the
heart baseto the area of'the pat ent ductus art eriosus
(PDA) where the P AS and proximal desc ending a orta
appeared to be fused from the exterior aspect (Fig. 1-2).
The connection bet ween the two vessel s was 0. 33 cm
externally and the internal diameter was approximately 3
mm (Fig. 1-3). Distal to th e PDA th ¢ pulmonary artery
narrowed abruptly entering the lung.

Laboratory Results:

CBC, blood glucose, electro lytes an d coagu lation p anel
unremarkable except for low platelet count

Urinalysis: SG 1.019, pH 5.5, 2+ proteinuria, 0-1 WBC/
hpf, 1-3 RBC/hpf, many granular casts, trace bacteria

Histopathologic Description:

Lung: There are scattered areas of soft tissue mineraliza-
tion (alveolar wal 1s, bronchial ba sement m embranes)
with s ome emphy sema, ede ma, pr oliferation of type I1
pneumocytes and accumulation of alveolar macrophages
(Fig. 1-4). Some large to medium sized pulmonary arter-
ies con tain asy mmetric areas of in timal th ickening and
basophilia (reactiv e myx omatous m atrix) or d ense pro-
teinic eo sinophilia (Fig. 1- 5,1- 6) . Scattered sm aller
arteries have segmental areas of intim al to medial baso-

philia or marked smooth muscle thickening of the wall -

in s ome cases ves sels are largely obscured by knots of
proliferating plu mp sp indle cells, so metimes form ing
capillaries (fibrob lasts an d/or en dothelium) an d so me-
times fo rming bu Iging “m asses” app arently at bran ch
points. Tri chrome st ains re veal al veolar wall col lagen
deposition in scattered areas, so metimes asso ciated with
emphysema, increase d colla gen a round s ome affected

small arteries and the fibrotic nature of intimal prolifera-
tive lesions (Fig. 1-7, 1-8, 1-9, 1-10).

Contributor’s Morphologic Diagnosis:

1. Marked multifocal pulmonary arterial intimal sclerosis
and medial hy pertrophy with fibro-endothelial prolifera-
tion

2. Mild multifocal alveolar fibrosis and emphysema

3. M oderate multifocal bronchial and alveolar minerali-
zation

Contributor’s Comment: The clinical and nec ropsy
findings, including pulmonary arterial lesions, are essen-
tially id entical to tho se d escribed by J.W. Buchanan in
dogs with h ereditary PDA and a right to left pressu re
gradient.” The clinical work up clearly indicated a right
to left shunting of blood flow in this case. There are two
possible explanations for this right to left pressure gradi-
ent in the context of a PDA:

1. The pulmonary vasculature does not respond (dilate)
as it sh ould at birth, with inflation of the lung, and
the prenatal pressure gradient from right heart to left
is maintained after birth.
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1-4. Lung, vessel, Yorkshire terrier. There is multifocal mineralization within the large caliber vessel walls and within
bronchial subepithelial connective tissue. Occasional mineralized concretions are within the bronchial lumen. (HE 40
X).

1-5. Lung, vessel, Yorkshire terrier. Focally mature plexiform lesions characterized by endothelial proliferation ad-
mixed with tightly packed vasoformative cell proliferation and extracellular matrix proliferation and occludes the lu-
men. (HE 400X)

1-6. Lung, vessel, Yorkshire terrier. Multifocally within intra-acinar arterioles there is concentric nonlaminar medial
hypertrophy and intimal thickening which occludes the lumen. (HE 400X).

1-7, 1-8, 1-9, 1-10. Lung, Yorkshire terrier. Increased collagen around some affected small arteries and the fibrotic na-
ture of intimal proliferative lesions is demonstrated using trichrome stain. (Trichrome stain).

Fig. 1-7 to 1-10 courtesy of University of Tennessee College of Veterinary Medicine, Department of Pathobiology,
Knoxville, TN 37996-4542, http://www.vet.utk.edu/departments/path/
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2. After birth the normal shift in pressure gradient oc-
curs across the ductus and shu nting of blood across
the PDA fro m the left t o right outflow tracts resu lts
in in creased circu lation through the pulmonary v as-
culature. Ev entually th is ov er-circulation in duces
arterial scler osis, hypertension a nd re versal o fthe
gradient across the ductus from right to left.

While either scenario is possible with this clinical presen-
tation, the histologic arterial changes and pulmonary arte-
rial press ures, as pe r a nalysis of ec hocardiograms, are

more consistent with th e latter. Th e vascular lesions in

the lung are mo st consistent with a reactive change and
would als o e xacerbate the progre ssion of hypertension
over time. The distinct murmur detected at 3 m onths of
age and a bsent 2 m onths | ater, just before eut hanasia,
likely reflects this d ynamic process as hypertension de -
veloped and resulted in c hanges in bl ood fl ow through
the ductus.

The etiology of pu Imonary mineralization is most lik ely
related to azotemia. Urin alysis suggested significant tu-
bular dam age but BUN and creat inine values were not
available and kidneys were not examined because ne-
cropsy was restricted to the thorax.

AFIP Diagnosis: 1. Lung, artery: Pulmonary arteriopa-
thy characterized by s ubintimal and m edial hypertrophy,
intimal fib rosis and cellu lar th ickening, plex iform le-
sions, an d arteritis, Yo rkshire terrier (Canis familia ris),
canine.

2. Lun g: Mi neralization, interstitial, v ascular, m ultifo-
cal.

3. Lung: Edema, multifocal, moderate.

Conference Comment: Pulmonary hypertension occurs
when the m ean pulm onary arterial pre ssure is greater
than 25 mm Hg at rest or m ore th an 30 mm Hg du ring
exercise.”””  Secondary pulmonary hy pertension m ay
occur following conditions th at lead to in creased left
atrial pressure or increased pulmonary vascular resistance
(heartworm disease, chronic respiratory disease, throm-
boembolism, and vascular remodeling).>** Primary pul-
monary hypertension on the other hand is defined as pul-
monary hypertension of unknown cause.*

Pulmonary arteriopathy (plexogenic pulmonary arteriopa-
thy) is a condition characterized by constrictive and com-
plex, obstructive, and proliferative vascular lesions in the
pre- and in tra-acinar pulmonary arteries th at resu lts in
pulmonary a rterial hy pertension a nd e ventually ri ght-
sided h eart failu re.”* P ulmonary a rterial hy pertension
with pulmonary arteriopathy can be subdivided into idio-
pathic, familial and associated with risk factors or condi-
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tions. Most cases in dogs have been idiopathic or associ-
ated with co ngenital h eart d isease, part icularly patent
ductus a rteriosus.”'® Hi stologic 1 esions i nclude plexi-
form lesions of th e small arterio les with con centric inti-
mal cellu lar pro liferation an d fibrosis, no n-specific me-
dial hy pertrophy, muscularization o f arterioles, fibrinoid
degeneration an d arteritis. "*"'>'® The as sociation be-
tween pul monary hy pertension and the de velopment of
pulmonary art eriopathy is not fully understood as eac h
may contribute to the formation of the other.

The p athogenesis of th e ch anges within the small and
medium sized pulmonary arteries seen in cases of pulmo-
nary hypertension is not clear. P otential factors associ-
ated with this condition may be due to a genetically based
hyperreactivity of pulmonary arteries '*, sheer stresses on
the pulmonary arteries, injury to the pulmonary endothe-
lium, o r ¢ hanges i nduced b y t oxins, drugs a nd i nfec-
tions.*!'*!? C hronic changes within the pulmonary ar-
teries due to i ncreased flow ha ve been a ssociated with
altered ni tric oxide an d e ndothelin res pones.* En do-
thelin-1, a potent vas oconstrictor, ha s been ass ociated
with 1 ncreased pu Imonary flow in left-t o-right sh unts
independent of pulmonary artery pressure.*'” Pulmonary
arteries exposed to high flow and pressure also have been
reported to have increased levels o f VE GF, w hich sug-
gests the ongoing process of tissue remodeling.'*'?

Contributor: University of Ten nessee College of Vet-
erinary M edicine, Department o f Pat hobiology, Knox-
ville, TN 37996-4542
http://www.vet.utk.edu/departments/path/
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CASE 11 — 07-0613 (AFIP 3066389).

Signalment: An adult, female, G erman sh epherd dog
(Canis familiaris)

History: A 6-year-old female German shepherd dog was
presented for a posterior ataxia and a bilateral quadriceps
amyotrophy. At neurological examination, the posterior
patellar reflex was bilaterally increased and th e posterior
proprioceptive reflexe s we re decrease d. The dog was
euthanized for hum ane reasons and a complete necropsy
examination was undertaken.

Gross P athology: At necropsy, a nonen capsulated,
grayish granular mass was observed within the 4th ventri-
cle. Nodular and multifocal in tradural dull gray lesion
with a granular cut surface was also observed on the ven-
tral face of t he brai n stem scattering al ong the spinal
cord. The nodules were firm, and had expansive growth
without ev idence of infiltration of t he brain and sp inal
cord parenchyma. They compressed and displaced the
spinal cord.

Laboratory Results: No significant bacterial pathogens
were culture.

White blood cells count: 67 x 10 cells/mL (leucocytosis)
Red blood cells count: 2,3 x 10° cells/mL (anemia)
Hematocrit : 18%

MCH: 63 g/L

Reticulocyte count : 50 %

Histopathologic D escription: Spinal ¢ ord cross a nd
sagittal sections: At histopathological ex amination, th e
ventral subarachnoidal space of the spinal cord and the
nerve roots were sev erely infiltrated by a m ultinodular,
poorly-demarcated, partially encapsulated m ass with a

moderate cellularity. The tumor was composed of papil-
lary structures s upported by a delicate fibrovascular
stroma (Fig. 2-1). The neoplastic cells were cuboidal or
columnar, measuring 15 to 20 pm with wel I-defined cy-
toplasmic borders. The cytoplasm was abundant and pale
eosinophilic. The nu cleus was ro und, b asally lo cated,
euchromatic with coa rse chro matin. The mito tic index
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2-1. Meninges, German Shepherd Dog. Neoplastic cell form fibrovascular papillary projections which are lined by a
single row of cuboidal to low columnar epithelium. (HE 400X).

2-2. Meninges, German Shepherd Dog. Within neoplasm there are moderate numbers of deeply basophilic, round, of-
ten lamellated concretions (psammoma bodies). (HE 400X).

was 3 to 4 mitoses per high power field and was depend-
ent on ¢ xamined area. Atypia cellular was moderate to
strong: a nisokaryosis an d a nisocytosis, n uclear gi gan-
tism, p rominent nu cleoli and m ultinucleated cells. No

embolus was f ound. Numerous psam moma bodies and
foci of mineralization were observed and focal perivascu-
lar accumulation of lymphoid cells was noted (Fig. 2-2).

Contributor’s Mor phologic Diagn osis: Spinal ¢ ord:
Meningeal metastasis of choroid plexus carcinom a
(meningeal carcinomatosis)

Contributor’s Com ment: Choroid pl exus t umors are
usually rare and beni gn tumors. They have bee n de-
scribed in man, cattle, horses, goats, cats, mice and dogs.
The a verage a ge of affected dogsis 6 yearsa nd male
dogs are up to three times more commonly affected than
females, but there is no breed predisposition. In human
pathology, ¢ horoid pl exus carcinoma occurs m ainly i n
children under 3 years of age.

The fourth ventricle is t he most co mmon site fo r these
tumors in man and dog. In our case, a primary mass was
detected m icroscopically i n t he ¢ horoid plexus o f't he
fourth ve ntricle. N o si gnificant lesion was detected at

post mortem examination so the possibility of metastasis
of another t umoral process was r uled out. The spi nal
cord tumor was multiple without embolus so the hypothe-
sis of a meningeal carcinomatosis due to diffusion of the
neoplastic cells through cerebrospinal pathways is highly
probable. C oncerning immu nohistochemistry, it is re-

ported that Pankeratin and CK AE1 positivity is observed
in choroid plexus carcinomas with marked cell anaplasia,
whereas CK AE3 is expressed by well-differentiated neo-
plastic cel Is." Vimentin po sitivity is ob served in a larg e
number of neoplastic cells. EMA and S-100 give nega-
tive results in all cases of choroid plexus carcinoma.

AFIP Diagn osis: Meninges, spinal nerve root: M etas-
tatic chor oid plexus ca rcinoma, Germ an shep herd dog
(Canis familiaris), canine.

Conference Comment : While some have proposed in-
cluding a categ ory of ch oroid plexus papilloma with
atypia,” two major fo rms of choroid p lexus t umors a re
generally reco gnized: ch oroid plexus ca rcinoma and
papilloma. Any form of anaplasia and/or metastasis, in-
cluding m etastasis of well-differen tiated t umors within
the ve ntricular sy stem and a long the neuraxis, is s uffi-
cient fora  diagnosis of choroid pl exus carcinoma.’
Anaplastic features include nuclear atypia, loss of pa pil-
lary architecture with tra nsition to p atternless cellu lar
sheets, an increased mitotic index, and necrosis.>*

Papillary ependymomas can be included in th e differen-
tial di agnosis f or ¢ horoid plexust umors. OnH &E,
ependymomas cont ain pse udorosettes, occ asionally t rue
rosettes with cilia, and have a glial rather than a fibrovas-
cular core.”” Immunohistochemistry may be necessary to
differentiate the two.

By im munohistochemistry pe rformed at the A FIP, ne o-
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Table adapted from Ribas et al.” and Koestner et al.”

Immunohistochemical stain

Ependymoma (Papillary)

Choroid plexus tumor

Cytokeratin Usu ally negative Positive
Vimentin Po sitive Positive
GFAP (glial fibrillary acidic protein) Positive Usually negative, but rarely

positive

plastic epithelial cells in this tumor had positive cytoplas-
mic immunoreactivity to cytokeratin and GFAP. While
most reported cases of canine choroid plexus tumor are
negative for GFAP, at least one case in the literature was
positive fo r GFAP. ' GFAP po sitivity o fsom e canine
choroid plexus tumors is n ot sur prising ba sed on t heir
histogenesis a nd t he fi ndings i n h uman cho roid plexus
tumors. Human choroid plexus tumors are often positive
for bo th ep ithelial markers and glial markers reflectin g
their h ybrid natu re. Ependymomas should b e w idely
positive for GFAP and are generally n egative for cy-
tokeratin.’

Contributor: De partment o f Veterinary Pat hology,
Nantes Vet erinary Sc hool, Atlanp6 le-la Ch antrerie,
Nantes, France.

References:

1. Can tile C, Ca mpani D, Men icagli M, Arisp ici M:

Pathological and i mmunohistochemical st udies o f ch or-
oid plexus ¢ arcinoma of thed og.J Comp Pat hol
126:183-93, 2002

2. Koestner A, Higgins RJ: Tumors of the nervous sys-
tem. In: Tumors in Domestic Animals, ed. Meuten DJ,
4th ed., pp. 709-712. B lackwell P ublishing, Ames, IA,
2002

3. Koestner A, Bilzer T, Fatzer R, Schulman FY, Sum-
mers BA, Van W inkle TJ: Tumors o f neu roepithelial
tissue. In: WHO International Histological Classification
of Tumors of the Nervous System of Domestic Animals.
2nd series, vol. V, pp. 17-24, Armed Forces In stitute of
Pathology an d Am erican R egistry of Pat hology, Wash-
ington, DC, 1999

4. RibasJL, MenaH, Braund K G, Se sterhenn IA,
Toivio-Kinnucan M : A hi stologic an d im munocyto-
chemical study of choroid plexus tumors of the dog. Vet
Pathol 26:55-64, 1989

5. Summers BA, Cummings JF, de Lahunta A : Tumors
of the central nervous system. In: Veterinary Neuropa-
thology. pp. 351-401, Mosby, St. Louis, Missouri, 1995

CASE III — 06-11733 (AFIP 3067218).

Signalment: 10-month-old, castrated male, Ne wfound-
land, Canis familiaris, canine.

History: The patient was presented to the referring vet-
erinarian w ith a h istory of d ecreased app etite, co ugh,
gagging a nd regurgitation not ass ociated wi th eat ing.
The m other and two littermates had died recently after
showing similar clinical signs.

There was an episodic fever most apparent during morn-
ing and evening associated with an increase in his cough-
ing and regurgitation episodes. The referring veterinarian
sent out ANA, ACH receptor, and T4 titers. The ANA
was positive at 1 :50 and the other results are not av ail-
able. Thoracic rad iographs were taken and an initial di-
agnosis o f megaesophagus was made. An endoscopy
was performed and some degrees of esophageal and gas-
tric mucosal scarring were detected. The dog was started
by the referring veterinarian on antibiotics, antacids and
gastric protectants and then transferred to the Foster Hos-
pital for Small An imals at th e Tu fts University Cu m-
mings School of Veterinary Medicine.

On in itial p hysical ex am at Tufts th e an imal wasd e-
pressed and gagging on palpation of his trachea. There
were harsh 1ung s ounds dorsally and bi laterally. Tho -
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racic rad iographs sho wed patch y in terstitial to al veolar
lung pattern in th e right lung lobes and left cranial lung
lobe, co nsistent with asp iration pneumonia. The in itial
therapy at Tu fts included IV fluids, antibiotics and Vita-
min E and Selenium. A p resumptive diagnosis of po-
lymyositis was made and due to the overall poor progno-
sis and rising expenses the owner elected e uthanasia and
an autopsy was per formed. M uscle biopsies were sub-
mitted to the neuromuscular laboratory at UC Davis.

Gross Pathology: The retropharyngeal and m ediastinal
lymph nodes were enlarged. The esophageal mucosa and
serosal were normal and there was no evidence of megae-
sophagus. The lung lobes were mostly (70%) dark red to
brown heavy and wet.

Laboratory Results:
CBC: WNL.
Taurine:
e Plasma 19 nmol/l (normal values: 60-120)
e Whole blood: 212 nmol/l (normal values: 300-600)
UA: Specific gravity (1.017)
Toxoplasma and neospora titers — cancelled

Histopathologic D escription: Eso phagus (Su bmitted
slides contain a full-thickness section of distal esophagus,
and many include a portion of the gastric cardia): There
is mild, multifocal hyperplasia of the stratified squamous
epithelium. Th e muscularis externa is m arkedly thinned
and distorted. Ly mphocytes, e pithelioid m acrophages
and occasional ne utrophils in filtrate the outer longitudi-
nal m uscular 1 ayer. Fibroblasts dissect a nd e fface t he
myofibers and the interstitium is ex panded by immature,
pale basophilic conn ective tissue stro ma (en domysial
fibrosis). S keletal muscle fibers a re m arkedly distorte d
and irregu lar with hyalinization, lo ss of striatio n, cyto -
plasmic pallor and occasional multiple large internalized
nuclei. Few hypereosinophilic myocytes with p yknotic
nuclei are also present.

Contributor’s Mor phologic Diag noses:  Esophagus:
Severe, diffuse, chron ic, 1 ympho-histiocytic myositis
with myocyte degeneration, necrosis and regeneration.

Contributor’s Comme nt: The histological findings in
this 11-month-old, Newfoundland dog are consistent with
a polymyositis and the localization of the lesion (tongue,
esophagus, larynx and pharynx) explain the clinical signs
exhibited byt his an imal. Sk eletal m uscles fro mth e
limbs and trunk were unaffected. No bacterial, fungal or
protozoal organisms were detected. In addition the histo-
logical diagnosis o f polymyositis was confirm ed by Dr.
Diane S helton at U.C . Da vis. [ Immunohistochemical
staining with staphylococc al protein A -HRP reveal ed
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sarcolemmal p ositive stain ing con sistent with au toanti-
bodies (staphylococcal protein A binds to the FC region
of immunoglobulin heavy chains)]

Inflammatory myopathies are a group of disorders char-
acterized by non s uppurative inflamm ation of s keletal
muscles. Po lymyositis is an immune-mediated, general-
ized skeletal muscle disorder characterized by muscular
weakness, m uscular atrophy, elevate d se rum concentra -
tion of creatine ki nase, abnormal electr omyography,
negative serologic tests for infectious disease and 1 ym-
phocytic infiltrate.* Some forms of generalized myositis
are associated with protoz oal, rick ettsial or b acterial in-
fections." Inh uman medicine an din few veterinary
medicine cases, i nflammatory myopathies have been as-
sociated with malignant neoplasia.*®

Some in flammatory myo pathies can be localized to par-
ticular groups of muscles such as t he m asticatory mus-
cles' and extraocular muscles.” Such particular distribu-
tions are lik ely related to molecular ch aracteristics o f
particular muscle groups. M asticatory muscles myositis
for e xample affects all m uscles innervated by the m an-
dibular branch of the tri geminal nerve (masseter, tempo-
ralis, pterygoids, tensor tympani and tensor veli palatine
muscles) and is characterized by clinical signs s uch as

jaw pain, inability to open the jaw and masticatory mus-
cles atrophy. Masticatory muscles contain a d istinctive
muscle fiber, type 2M, which is biochemically and histo-
cemically different from th e m uscle fi bers ¢ ontained
within other skeletal muscles.”” Serum antibody titer for
type 2M fibers is n egative in ex traocular myositis. Th e
targeting of specific muscles in the current case suggests
that th ese m uscles may b e distinct in some way fro m
other skeletal muscle in the body.

Inflammatory p olymyositis has been m ost th oroughly
reported in  veterinary m edicine in Co llies, Shetlan d
sheepdogs and Newfoundlands, and it seems to be related
to a generalized immune-mediated disorder.” The asso-
ciation of inflammatory myositis with m alignant neopla-
sia in dog has not been completely demonstrated, while it
in human medicine it is commonly reported.”

AFIP Dia gnosis: Esopha gus: Myositis, lym phoplas-
macytic, histiocytic, subacute to chronic, diffuse, moder-
ate, with muscle degeneration, necrosis and regeneration,
Newfoundland dog (Canis familiaris), canine (Fig. 3-1 3-
2, 3-3).

Conference Comment: [ nflammatory m yopathies can
be divided into two broad categories based on whether an
underlying cause can be i dentified. T he i diopathic or
presumably immune-mediated ne uromuscular di seases
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include po lymyositis (PM), masticatory muscle myositis
(MMM), ex traocular m yositis, and dermatomyositis."*">
Secondary i nflammatory m yopathies m ay include t hose
secondary t o infectious a gents ( Neospora ca ninum,
Toxoplasma g ondii, Hepatozoon ameri canum, Clostrid-
ium ch auvoei, Ehrlichia c anis), parancoplastic diseases
(thymoma), d rug-induced myo pathies (D-p enicillamine,
Cimetidine, T rimethoprim-sulfadiazine), or co nnective
tissue diseases (systemic lupus erythematosus).*"

Generally, the muscles affected in MMM ar e specific to
the m uscles o f m astication an d spare th e ex traocular,
esophageal, and limb muscles. In addition to au toanti-
bodies a gainst t ype 2M fi bers, a utoantibodies agai nst
myositigen, a masticatory muscle v ariant of th e myosin
binding protein C family, has bee n identified in cases of
MMM." Th e cellu lar infiltrate in cases of MMM has
some distinct diffe rences between t hose s eenin other
types o f in flammatory myo pathies. In MMM, B- cells,
dendritic cells, and macrophages are seen in greater num-
bersthan T -cells, andt he CD4+ T cells are seenin

greater numbers than the CD8+ T cells.'*'®

In polymyositis (PM), B cells are nota prominent fea-
ture, while CD8 + T cells are presen tin great numbers
than CD4+ T cell. Both MHC class I a nd class II anti-
gens are  upregulated inc ases of PM  as well as
MMM.'#!*1¢ 15 the Boxer and Newfoundland breeds, a
sarcolemma-specific autoantibody has been identified in
some dogs with PM. In general, dogs with PM will not
have au toantibodies again st typ ¢ 2 M f ibers, altho ugh
there have rare reports of on overlap syndrome in which
dogs will have features of both PM and MMM.*"*

Extraocular myo sitis is an i nflammatory co ndition re-

stricted to the extraocular muscles; Golden retrievers may
be m ore susceptible. Bilateral ex ophthalmos d ue to

swelling of the ex traocular muscles may b eth e on ly
clinical sign,and m  ay resem ble the a cute form of

MMM.*> 10

Dermatomyositisisab reed-related (Collies, Sh etland
sheepdogs), a utoimmune di sorder of's keletal muscle,

3-1. Esophagus, Newfoundland. Diffusely separating, surrounding and replacing myocytes are high numbers of lym-
phocytes, plasma cell and histiocytes. Within this area individual myocytes are often atrophied. (HE 400X).
3-2. Esophagus, Newfoundland. There is multifocal myocytes necrosis characterized by loss of cross striations and

fragmented sarcoplasm (star). (HE 400X).

3-3. Esophagus, Newfoundland. There is multifocal myocyte regeneration characterized by myofibers with lightly ba-
sophilic sarcoplasm, multiple, centrally located, linearly arranged euchromatic nuclei with prominent nucleoli. (HE

400X).
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skin, and the vasculature.™'®''*!'" A pe rifascicular pat-
tern of muscle fiber atrophy is considered a characteristic
component of this di sease.*'® Cu taneous lesion s ar e
characterized by mild, perifollicular, mixed inflammation
with follicular atrophy, follicular basal cell degeneration
to the level of the isthmus, ulceration, crusting, smudging
of the dermal collagen, and occasional vesiculations.”"

Contributor: Section of Pathology, Department of B io-
medical Sciences, Tufts University Cummings School of
Veterinary Medicine, North Grafton, MA.
http://www.tufts.edu/vet/
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CASE IV - 05-9637 (AFIP 2986812).

Signalment: A mixed breed (miniature schnauzer) dog,
12 years, spayed female

History: The dog was presented in 2003 with a growth
in the ventral neck region (approximately 3cm diameter).
The mass was excised at that time and in 2005 the mass
had re-grown. Again the t umor was e xcised and a diag-
nosis similar to the 2003 evaluation was made.

Gross P athology: A round mass, 2-2.5¢cm in diameter
was attached to the left thyroid gland.

Laboratory Results: CBC and chemistries were all un-
remarkable except for sligh t elevation of ALP and ALT,
both in the 300°s. The animal had slightly elevated ion-
ized calcium at 1.5. Total calcium was normal. Urinaly-
sis w as unremarkable. Thoracic an d abdomin al r adio-
graphs an d a bdominal ul trasound we re unremarkable.
No evidence of metastatic disease was found. Sections of
the neoplasm were i mmunostained t o co nfirm t he bi o-
logic activity of the tumor.

Histopathologic D escription: A so ft tissue mass from
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the ventral neck consists of a very cellular mass, a neuro-
endocrine neoplasm (Fig. 4-1). T he cells are in pac kets
separated by a thin vascularized stroma. Peripheral to the
mass are numerous satellite n odules with tumor invasion
of the lymphatics. The ]l esion was i mmunohistochemi-
cally p ositive for t hryocalcitonin and negative for th y-
roglobulin and parathormone.

Contributor’s Morphologic Diagnosis: Mass: Thyroid
carcinoma parafollicular

Contributor’s Comment: Incidence: The C-cell thy-
roid parafollicular cells are s een most frequently in adult
cattle™'', aged horses ? and infrequently in other domestic
species.'> As bulls age t here is a n inc reased inci dence
of neoplastic C-cells, especially where bulls are fed high
calcium diets. * M ultiple end ocrine tu mors h ave been
associated with pheochromocytoma in bulls with C-cell
tumors.'” In the dog, a pheochromocytoma has been also
associated with parathyroid chief cell hyperplasia.”” In a
histochemical study of 33 thyroid carcinomas in the dog,
36% were of C-cell original and 64% were from thyroid
follicle cells.” The affect on the ele vated calcium is un-
certain. In adult bulls, various skeletal lesions have been
associated with C-cell neopl asia.” I n man, prominent
bone lesions have not been reported as t he result of ex-
cessive calcitonin,'

AFIP Diagnosis: Fibrovascular tissue, ventral neck (per
contributor): C-cell (parafo llicular) carcin oma, mixed
breed dog (Canis familiaris), canine.

Conference Comment : In do mestic animals, most thy-
roid neoplasms are thyroid follicular cell tumors or C-cell
(also called parafollicular or medullary) tumors. Th ese
tumors can have similar (endocrine/neuroendocrine) his-
tologic features, ie. packets and trabeculae of epithelioid
cells supported by a fine fibrovascular stroma. While C-
cell carcino mas may have pallisading of colu mnar cells
along the periphery o f the 1obules, dense bands of con-
nective tissue, and/or amyloid deposits, and thyroid fol-
licular cell tumors usually have some follicular differen-
tiation, i mmunohistochemistry may be nee ded to differ-
entiate between thyroid follicular cell tu mors and C-cell
tumors. O ne study” su ggested th at C -cell tu mors h ave
been underdiagnosed when the di agnosis was base d on
histologic evaluation of H&E stained sections alone.

C-cell neoplasms exhibit positive cytoplasmic immunore-
activity for calcitonin and are negative for thyroglobulin.
The sensitivity for th yroglobulin for thyroid carcinomas
is 90.5% al one, butifitis combined with TTF-1, th at
sensitivity in creases t o 95.2%.'® TT F-1, thryoid t ran-
scription fact or, is expres sed in th e th yroid, brain, and
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4-1. Thyroid gland, mixed breed dog. Neoplastic cells
are polygonal with indistinct cell boarder moderate
amounts of finely granular cytoplasm with round nucle-
oli, finely stippled chromatin, variably distinct nucleoli
and arranged in nests and packets supported by a fine
fibrovascular stroma. (HE 400X).

lung during ear ly em bryogenesis, and th e th yroid cells
and bronchioloalveolar epithelial cells following birth. In
the lung, it ac tivates surfact ant proteins and Clara cell
secretory protein gene promoters.’ In the thyroid gland,
it activates many factors including thyroglobulin, thyrop-
eroxidase, t hyrotropin receptor,a ndt hyroid peroxi-
dase.” %! Wh en po sitive, TTF- 1 is diffusely located
within the nucleus and never in the cytoplasm. In one
study, a pproximately 50% of the C-cell neoplasm s also
stained positive for TTF-1, t herefore it is not suitable to
use as a single marker.'®

C-cell tumors in bulls, often occur concurrently with bi-
lateral phe ochromocytomas and pi tuitary aden omas.*
Multiple endocrin e tumors are t hought to arise due to a
simultaneous neoplastic m utation o f multiple en docrine
cell populations of neural crest origin in the same in di-
vidual.** In humans, multiple endocrinen neoplasia type
2 (MEN-2) occurs in an autosomal dominant pattern, and
is classified into three clin ical manifestations.'” MEN-2A
is characterized by the presence of a medullary thyroid
carcinoma in addition to a pheochromocytoma and multi-
ple tumors of the parathyroid gland.” M EN-2B consists
of a medullary thyroid carcinoma, a pheochromocytoma,
ganglioneuromatosis, a nd m arfanoid habitus.”’ FMTC
syndrome, is the third form of MEN-2 and is defined as
the development of a medullary thyroid carcinoma and a
low incidence o f other cl inical m anifestations of ei ther
MEN-2A or MEN-2B.’
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Contributor: Dr. St eve Ladd, 12 07 Brandwood Lane,
Nashville, TN 37 215, and the Tenn essee Department o f
Agriculture, R egulatory Services, State Veterinaria n Of-
fice — C. E. Kord Laboratory
http://www.state.tn.us/agriculture/regulate/labs/
kordlab.html
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