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An unusually high incidence of renal failure in Miniature 
Schnauzer dogs has led some authorsLL to suspect a breed 
predilection for renal disease, but no specific renal pathologic 
entity has been described. Over the past 3 years we have 
observed end stage renal disease in eight young Miniature 
Schnauzer dogs from Illinois and Connecticut in the USA 
and from Ontario, Canada. The dogs ranged in age from 4.5 
to 36 months at death or euthanasia, with a median age of 
8 months. Four of the dogs (Nos. 1-4) were related (Fig. 1) 
and originated from the same kennel in Illinois, although two 
had been sold to private homes as puppies and not seen again 
by the breeder prior to their deaths. Dog Nos. 5 and 6 were 
related and came from the same kennel in Connecticut. The 
remaining two cases (dog Nos. 7 and 8) were isolated oc- 
currences within two different kennels in Ontario and Illinois, 
respectively. Although pedigree information was incomplete, 
dog Nos. 5 and 6 and dog Nos. 1-4 did share some distant 
relationships. Dog Nos. 7 and 8 shared a common ancestor 
who occurred in both the maternal and paternal pedigrees 
of dog No. 7 and the paternal pedigree only of dog No. 8. 

The clinical course of the disease ranged from 2 days to 
30 months prior to death or euthanasia. Clinical abnormal- 
ities included vomiting, polyuria, polydipsia, azotemia, isos- 
thenuria and nonregenerative anemia. Additional signs re- 
ported for some dogs were wasting, anestrus, and poor wound 
healing (e.g., after ear cropping procedures). Upon death or 
euthanasia of each dog, the kidneys only were submitted for 
histologic examination. 

Grossly, the kidneys of all dogs were somewhat small, pale, 
and firm, with thin cortices (Fig. 2). The most consistent 
histologic finding was radial or segmental bands of cortical 
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Fig. 1. Pedigree of related Miniature Schnauzers with 
juvenile renal disease. Unaffected litters are excluded. The 
“S” indicates the common ancestor of the affected dogs. The 
numbers correspond to the dog identification numbers. 

fibrosis containing small, widely separated glomerular and 
tubular elements (Fig. 3) .  Some subcapsular glomeruli in 
these bands had peripheral nuclei and inapparent capillary 
lumina (immature glomeruli), but the majority of glomeruli, 
particularly those along the corticomedullary junction, ap- 
peared to be small as a result of sclerosis. Medullary inter- 
stitial fibrosis was also observed. Other features present to 
varying degrees were tubular dilatation (Fig. 4); an apparent 
reduction in glomerular numbers; glomerular mesangial cell 
hyperplasia; cystic dilatation of Bowman’s space with glo- 
merular atrophy; adhesions of glomerular tufts to Bowman’s 
capsule; fibrillar proteinaceous material in Bowman’s space; 
periglomerular fibrosis; tubular granular casts; and moderate 
to severe mineralization of tubular basement membranes, 
tubules, glomeruli, and Bowman’s capsules. Mild interstitial 
infiltrates of lymphocytes and plasma cells were present in 
some kidneys. 

Progressive renal disease with a suspected genetic basis has 
been described in Soft-Coated Wheaten Terriers, 5,9 Dober- 
man Pin~chers ,~ Samoyeds,’ Lhasa A P S O S , ~ ~  Shih Tzus,10 
Cocker  spaniel^,^.'^ Standard  poodle^,^ Norwegian Elk- 
hounds,6 Keeshonds,’ and Chow Chows2 Table 1 summa- 
rizes the renal histopathologic features of the best known of 
these diseases, some of which have been called renal dys- 
plasias, as described in the literature, and compares them 
with the histologic features observed in Miniature Schnau- 
zers. Picut and LewisL2 defined five criteria of canine renal 
dysplasia: asynchronous nephron development, persistent fe- 
tal mesenchyme, persistent metanephric ducts, atypical tu- 
bular epithelium, and dysontogenic metaplasia. The radial 
streaks of cortical fibrosis containing small glomeruli and 
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Kidneys; dog No. 3 .  Note the irregular cortical 
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Fig. 3. 

Fig. 4. 

Renal cortex; dog No. 8. Note the radial streaks of fibrosis (double-headed arrows) and tubular dilatation (T). 
HE. Bar = 100 pm. 

Renal cortex; dog No. 8. Note interstitial fibrosis (I), dilatation of Bowman’s space (C) and interstitial infiltrates 
of lymphocytes and plasma cells (L). HE. Bar = 50 pm. Inset A: Immature glomerulus. Bar = 40 pm. Inset B: Sclerotic 
glomerulus. Bar = 40 pm. 
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Table 1. Comparison of histopathologic features of canine nephropathies in 11  breeds of dogs. 

Breed 

Soft- 
Dober- Stan- Lhasa Cock- coated Nor- 

man dard Apso/ er Wheat- Samoyed wegian 
Pin- Poo- Shih Span- en Elk- 
scher dle Tzu iel Ter- hound 

rier 

Tubular lesions 
Atrophy harrowing 
Basement membrane thickening 

Decreased numbers 
Dilatation 
Epithelial hyperplasiat 
Other epithelial changest: 
Granular/hyaline casts 

Adhesions (to capsule) 
Bowman’s capsule changes4 
Capillary tuft changes11 
Crescent formation 
Cystic atrophy 
Decreased numbers 
Immature glomeruli 
Periglomerular fibrosis 
Protein or fibrin in Bowman’s space 
Sclerosis 

Persistent fetal mesenchyme 
Fibrosis, cortical (radial or diffuse) 
Fibrosis, medullary 
Inflammation (mononuclear) 
Mineralization 
Thickened arterioles 

and/or mineralization 

Glomerular lesions 

Interstitial lesions 

D * D  D D D 

N D D  D D D 
ND ND D ND D 
D D D D D  
D ND D ND D 
ND D D ND D 
ND ND D D D 

ND ND ND D D 
ND ND D D D 
D N D D  D D 
D ND ND D ND 
D D N D D  D 
ND D D ND ND 
N D D  D D D 
D ND ND D D 
ND ND ND D D 
D D D D D  

ND ND ND ND D 
D D D D D  
N D D  D D D 
D D D D D  
D ND ND D ND 
ND ND D ND ND 

ND* 

D 
ND 
D 
D 
D 
D 

D 
D 
D 
ND 
ND 
ND 
ND 
ND 
D 
D 

ND 
D 
D 
D 
D 
D 

- 

D 

D 
D 
D 
D 
ND 
D 

D 
D 
D 
ND 
D 
D 
ND 
ND 
D 
D 

ND 
D 
D 
D 
ND 
ND 

Kees- 
hond 

- 

ND 

D 
ND 
D 
D 
D 
ND 

ND 
D 
D 
ND 
D 
D 
ND 
ND 
ND 
ND 

ND 
D 
D 
ND 
ND 
ND 

Minia- 
Chow ture 
Chow Schnau- 

zer 

D 

ND 
D 
D 
D 
ND 
ND 

D 
ND 
D 
ND 
D 
ND 
D 
ND 
ND 
D 

ND 
D 
D 
ND 
ND 
ND 

D 

D 
D 
D 
ND 
ND 
D 

D 
D 
D 
ND 
D 
D 
D 
D 
D 
D 

ND 
D 
D 
D 
ND 
ND 

* D = described in the literature cited. ND = not described in the literature cited. 
t Hyperplasia of collecting tubules or persistent metanephric ducts. 
$ Vacuolation, disorganization, pigmentation, atypia, and/or necrosis. 
8 Thickening, mineralization, and/or hyperplasia of parietal epithelium. 
11 Thickening, luminal collapse, mineralization, mesangial cell hyperplasia, and/or fibrin deposition. 

tubules seen in these Miniature Schnauzers may fit their def- 
inition of asynchronous nephron development; however, we 
prefer not to call juvenile renal disease of Miniature Schnau- 
zers a dysplasia until a greater number of dogs affected at 
various stages in the disease process are examined. 
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Spontaneous Epicardial Fibrous Fronds on the 
Atria of Beagle Dogs 
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Pathologic alterations of the pericardium are rare in the 
dog. The epicardium (visceral pericardium), however, may 
be involved as an extension of myocarditis. Infectious or 
traumatic constrictive pericarditis characterized by fibrinous 
or fibrous thickening of the parietal and visceral pericardium 
is the most frequently encountered pericardial disease in the 
dog.2.6--8 Pericardial fibrous or collagenous plaques, popularly 
known as “milk spots” or “soldier’s patches,” are the most 
frequent abnormality of the pericardium in human beings. 
These lesions are incidental findings at autopsy and are seen 
as white spots over the visceral pericardium. Microscopi- 
cally, the plaques are comprised of dense, collagenous, fibrous 
scars limited to the most superficial layer of the epi~ardium.~ 
Spontaneous epicardial lesions (fibrous plaques) comparable 
to that seen in human beings have not been characterized in 
experimental animals. This report describes a spontaneous, 
fibrous, papillary, epicardial lesion on the atria of Beagle 
dogs. 

The hearts of 53 male and 35 female control Beagles were 
used in several experimental studies that ranged from 1 day 
to 1 year. The dogs were obtained from three different sources 
and had been immunized for distemper, hepatitis, and lep- 
tospirosis. They were 9 to 25 months old and weighed 7 to 
15 kg at the time of necropsy. Clinical evaluation was con- 
ducted before and during the study for all dogs. The dogs 
were maintained in individual cages or pens with sawdust 
bedding and were fed a daily ration of 300 to 400 g of a 
commercial diet and deionized water ad libitum. Each dog 
was euthanatized by an intravenous injection of T-6 1 @ 

(Hoechst-Roussel, Sommerville, NJ). The amount of the 
pericardial fluid was qualitatively evaluated. All chambers 
of the heart were opened, examined grossly, and fixed in 10% 
neutral buffered formalin. Tissue blocks from each chamber 
were embedded in paraffin, sectioned at 6 pm, stained with 
hematoxylin-phloxine-eosin, and examined microscopically. 

The epicardial lesions in two dogs were stained by Alcian 
blue and Masson’s trichrome. At least 12 sections from each 
heart were examined. Two sections each were examined from 
the following: the right and left atria; left ventricle; papillary 
muscles; at least one section from the right ventricle; inter- 
ventricular septum; and the right and left coronary arteries. 
Sections from the atria were obtained along the atrial branch 
of the coronary arteries and from the mid portions of the 
atrial appendages (auricles). 

All dogs were clinically normal. At necropsy, one male dog 
had an irregular nodule measuring 3 by 5 mm on the epicardi- 
um of the left atrium at the junction of the parietal and 
visceral pericardium (Fig. 1). The right atrial epicardium in 
two female dogs appeared slightly roughened. A focal area 
of petechiae was noted on the epicardium of the right atrium 
close to the coronary groove in another male dog. There was 
no qualitatively appreciable change in the amount or con- 

Fig. 1. An irregular nodule (arrow) at the base of the left 
atrium of an 18-month-old dog. 




