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ABSTRACT

Background: Renal dysplasia (RD) is a common cause of renal failure in young dogs. It is defined as a disorganization in 
renal parenchymal development, with abnormal differentiation. In all domestic animal species, RD may be hereditary or 
acquired. The affected animals show clinical signs of early chronic kidney disease, usually between 3 months to 3 years 
of age. The alterations include persistent metanephric ducts surrounded by primitive mesenchyme, glomeruli and fetal 
tubules, and abnormal interstitial fibrous tissue. We aimed to report the case of a 1-year-old canine with renal dysplasia.
Case: A 1-year-old male Maltese dog experiencing polyuria, polydipsia, recurrent episodic vomiting, bloody diarrhea, 
weight loss, apathy, and anorexia was referred to a private clinic in the municipality of Itabuna-Bahia. Physical exami-
nation revealed hypochromic mucosa, dehydration estimated at 8%, rectal temperature of 37.5ºC, halitosis, and a body 
score of 3 out of 9. Laboratory abnormalities included hematocrit of 18%, with hypochromic normocytic aregenerative 
anemia, azotemia (urea - 530 mg/dL, creatinine - 10.5 mg/dL), hyperglobulinemia (4.7 g/dL), low urinary density (1005), 
proteinuria (300 mg/dL), and urinary pH - 7.0. Ultrasonography revealed bilateral small kidneys with loss of cortico-
medullary definition, cystic formations of different sizes on the renal surface, and hyperechoic areas in the parenchyma; 
these alterations were suggestive of bilateral chronic nephropathy. Considering the clinical, hematological, biochemical, and 
ultrasonographic presentation associated with the age of the patient, renal dysplasia was suspected. The patient’s clinical 
condition progressed to loss of consciousness and convulsions, followed by death. Necropsy revealed pale, hypotrophic 
kidneys with firm consistency, irregular capsular surface containing multiple cortical cysts of different sizes, and altered 
cortico-medullar proportion.. Kidney fragments were sent to the Laboratory of Histopathology of the State University of 
Santa Cruz. Histopathological analysis revealed a marked alteration of renal architecture with glomeruli and immature 
tubules (adenomatous aspect), persistent primitive mesenchyme, and remnants of the metanephric ducts, as well as tubular 
dilatation associated with marked interstitial fibrosis, discrete lymphohistiocytic interstitial nephritis, and multifocal areas 
of mineralization.
Discussion: The clinical changes observed in the present case occurred as a consequence of chronic kidney failure caused 
by RD and included anorexia, apathy, vomiting, bloody diarrhea, polyuria, polydipsia, and dehydration. These alterations 
were also found in other reported cases. The macroscopic findings were similar to those described in the literature and are 
characteristic of chronic kidney disease: small, firm, pale-colored kidneys. Microscopic changes of renal dysplasia include 
persistent metanephric ducts surrounded by primitive mesenchyme, glomeruli and fetal tubules, and abnormal interstitial 
fibrous tissue. In the histopathological renal evaluation in the present report, morphological alterations compatible with 
the described alterations in the literature were observed, thus allowing the diagnosis of renal dysplasia. Renal dysplasia 
can affect young dogs of different breeds, causing clinical manifestations of chronic kidney disease. In view of this, this 
disease should be included as a differential diagnosis in patients under 3 years old who present signs of chronic nephropathy.
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INTRODUCTION

Chronic renal failure (CRF) is a clinical 
syndrome and an important cause of morbidity and 
mortality in dogs and cats [2,13]. Regardless of the 
etiology, during the evolution of a chronic renal dise-
ase, glomerular, tubular, and interstitial involvement of 
the glomerulus occurs, resulting in morphofunctional 
changes and consequent reduction in the glomerular 
filtration rate (GFR) [13]. It is characterized by a decre-
ased ability to concentrate urine, clinically manifested 
by polyuria, and by the difficulty to maintain water 
and electrolyte homeostasis [2]. When CRF occurs in 
young dogs, it is usually associated with juvenile or 
familial nephropathies [4,7], which include disorders 
such as agenesis, renal dysplasia and hypoplasia, 
primary cystic disease, tubulo-interstitial diseases, 
glomerulopathies, and tubular dysfunction [7].

Renal dysplasia (RD) is a common cause of 
renal failure in young dogs. It is defined as disorganiza-
tion in renal parenchymal development with abnormal 
differentiation [7,10]. In all species, RD may have a 
hereditary or acquired cause [5]. Dogs of the Shih Tzu, 
Lhasa Apso, Golden Retriever, Alaskan Malamute, and 
Chow Chow breeds are genetically more susceptible 
to this disease [10]. Affected animals present with 
clinical manifestations of early chronic kidney disease, 
usually between 3 months to 3 years of age [5,11]. 
Dysplastic kidneys present characteristics of chronic 
nephropathy with morphological alterations divided 
into three groups: primary dysplastic lesions, compen-
satory alterations, and degenerative and inflammatory 
lesions [13]. This article reports the case of a 1-year-old 
Maltese dog with renal dysplasia who developed CRF.

CASE

A 1-year-old male Maltese dog was referred 
to a private clinic in the municipality of Itabuna-BA, 
with complaints of polyuria and polydipsia for 3 days, 
episodes of recurrent vomiting, bloody diarrhea, weight 
loss, apathy, and anorexia. Physical examination showed 
hypochromic mucosa, marked dehydration, temperature 
of 37.5ºC, halitosis, and a body score 3 out of 9 [9].

Considering the clinical examination and the 
anamnesis, a suspicion of nephropathy was estab-
lished, and investigations including Complete Blood 
Count (CBC), serum biochemistry, urinalysis, and 
ultrasonographic examination of the total abdomen 
were conducted.

CBC revealed hematocrit of 18%, hemoglobin 
of 7.2 g/dL, erythrocyte level below normal values 
(2.56 million/mm³), as well as reticulocyte values of 
5,000/μL, evidencing hypochromic, normocytic, and 
aregenerative anemia. Biochemical tests demonstrated 
elevation of urea (530 mg/dL) and creatinine (10,2 
mg/dL) levels, hyperproteinemia (7,9 mg/dL) due to 
hyperglobulinemia (4,7 g/dL), and a slight increase of 
alanine aminotransferase (100 U/L).

Urine summary revealed low urinary density 
(1005), proteinuria (300 mg/dL) and pH 7.0. The sedi-
ment presented squamous and renal cells, >5 red blood 
cells per field and >3 leukocytes per field.

The ultrasonographic examination showed 
that the kidneys were bilaterally reduced in size (more 
pronounced in the left kidney), as well as loss of the 
cortico-medullary definition, with cystic formations 
of different sizes on the renal surface and hyperechoic 
areas in the renal parenchyma. These changes were 
consistent with bilateral chronic nephropathy.

Considering the clinical, hematological, bio-
chemical, and ultrasonographic presentation associ-
ated with the age of the patient, renal dysplasia was 
suspected.

As part of the treatment, a blood transfusion 
was requested, which was not authorized by the owner. 
In order to treat the anemia, a vitamin supplement 
based on folic acid and iron (Metacell Pet®)1 in the dose 
of 1 mL/10 kg orally every 24 h. Supportive treatment 
with ranitidine hydrochloride in the dose of 1 mL/kg, 
subcutaneously, every 8 h, metoclopramide (Plasil®)2 
in the dose of 0.5 mg/kg, every 8 h by intramuscular 
route and omeprazole (Gaviz®)3 in the dose of 1 mg/
kg, orally every 24 h, was prescribed for vomiting. The 
patient underwent parenteral fluid therapy (NaCl 0.9%) 
at an estimated dose of 40 mL/kg/day for three days. 
In addition, supportive treatment was prescribed with 
hypercaloric vitamin supplement (Nutralife intensiv®)4 

2 measures every 24 h, Renadog®5 2 small measures 
every 24 h. After 3 days, investigations for urea (325 
mg/dL) and creatinine (5.25 mg/dL) were repeated, 
which showed a significant improvement, with clini-
cal worsening of the patient’s condition. One week 
after begining of treatment, the patient returned to the 
clinic with convulsive episodes, which were treated 
with diazepam (1 mg/kg IV)3, but without success, 
culminating with death. After authorization of the 
owner, necropsy was performed.
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At necropsy, the kidneys were very pale, hy-
potrophic, with a firm consistency, and an irregular 
capsular surface containing multiple cystic spaces of 
different sizes in the renal cortex (Figure 1). A reduced 
cortico-medullary relation was observed on the cut 
surface (Figure 1). In addition to renal changes, areas 
of ulceration were observed in the stomach and small 
intestine. Kidney fragments were sent to the Labo-
ratory of Histopathology of the State University of 
Santa Cruz. Microscopic analysis revealed a marked 
alteration of the renal architecture with glomeruli and 
immature tubules (adenomatous aspect), persistent 
primitive mesenchyme and remnants of metaneph-
ric ducts, as well as tubular dilation associated with 
marked interstitial fibrosis, discrete lymphohistiocytic 
interstitial nephritis, and multifocal areas of mineral-
ization (Figure 3).

DISCUSSION

The clinical changes observed in the subject 
of the present report occurred as a consequence of 
chronic kidney failure caused by RD and included 
anorexia, apathy, vomiting, bloody diarrhea, polyuria, 
polydipsia, and dehydration. These alterations have 
also been reported in cases reported by other authors 
[6,13,14]. Polyuria and polydipsia result from the in-
ability of the kidneys to concentrate urine even though 
the animal is dehydrated, due to loss of hypertonicity 
of the medullary interstitium and high filtrate flow in 
the remaining nephrons [7]. Anorexia and vomiting 
are the result of stimulation of the chemoreceptor 
zone by uremic toxins, gastritis that develops due to 
direct injury by uremic toxins, and by increased gastrin 
concentrations, causing excessive production of gastric 
acid and production of ammonia from urea [2].

The aregenerative anemia presented by the 
patient was mainly due to the reduction in erythropoi-
etin production. This is perhaps the most significant 
hematologic finding described in the literature [8]. 
Increased urea and creatinine serum concentrations 
confirmed renal failure, a terminal condition of pa-
tients with RD that has also been described by other 
authors [8]. In cases of aregenerative anemia second-
ary to CRF, the most effective therapy is with human 
erythropoietin; however, the medication is not easily 

Figure 2. Histological section of the dysplastic kidney (100×). Note the 
remaining mesonephric ducts (black arrow).

Figure 3. Histological cut of the dysplastic kidney (400×). The fetal 
glomeruli (black arrow) and dilated renal tubules (green arrow) are visible. 

Figure 1. Macroscopic view of the cut surface of the dysplastic kidney of 
a 1-year-old Maltese dog. Note the reduced kidney size, white color, and 
altered cortico-medullary relationship (black arrow).
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accessible in the region. The treatment instituted to 
control anemia was included the use of multivitamins 
based on folic acid, and ferrous sulfate. Some animals 
may present improvement of anemia with only vitamin 
supplementation [12].

The animal was administered fluid therapy 
aimed at the correction of dehydration and consequent 
improvement of renal perfusion. Polyuria, vomiting, 
and diarrhea contribute to dehydration, reduction 
of renal perfusion, and worsening of renal function. 
Therefore, fluid therapy with crystalloids (Ringer’s 
lactate or 0.9% NaCl) is indicated [7]. Gastrointesti-
nal disorders contribute to anorexia and weight loss 
[7]. The treatment performed in this case to control 
gastrointestinal complications is in accordance with 
the literature, which recommends the administra-
tion of drugs such as ranitidine hydrochloride and 
omeprazole [12]. Omeprazole specifically inhibits 
the H+/K+-ATPase enzyme in the parietal cells of the 
stomach, whereas ranitidine has histamine antagonistic 
action, reducing acid secretion in the stomach [12]. 
Metoclopramide has an antiemetic action, in addition 
to increasing the tone and strength of gastric contrac-
tions and relaxing the pyloric, duodenal, and jejunal 
sphincters, resulting in accelerating gastric emptying 
and intestinal transit [12].

Ultrasound abnormalities of renal dysplasia 
may exhibit a variety of characteristics depending 
on the degree of organ involvement by inflammatory 
processes and fibrosis, which occurs as a consequence 
of dysplasia [1]. However, the alterations found in this 
case corroborate with those cited in the literature, which 
include irregular edges, loss of corticomedullary pro-
portion and delimitation, and presence of cysts that are 
identified ultrasonographically as areas of defined and 
regular limits, presenting anechoic content within them.

The macroscopic findings were similar to those 
described in the literature [12] and are characteristic 
of chronic renal disease, mainly due to the second-
ary fibrosis process, resulting in small, firm, and 

pale-colored kidneys. Reports of dysplastic kidneys 
with presence of cysts have also been reported by other 
authors [12,14]. These cysts may be multiple and of 
varying sizes, from 0.1 to 5 cm in diameter, and may 
be distributed on the subcapsular and cut surface [12]. 
At cut surface, attention is drawn to cortical-medullary 
alteration and dilation of the pelvis, similar to descrip-
tions in the literature [12]. The differential diagnosis 
for this type of macroscopic presentation would be the 
terminal kidney that occurs in older dogs [3].

Microscopic alterations in dysplastic kidneys 
are classified as: primary lesions characterized by the 
presence of immature or fetal glomeruli, mesangial 
tissue and persistent metanephric duct, atypical tubular 
epithelium, or dysontogenetic metaplasia; compensa-
tory alterations evidenced by metaplasia or glomerular 
and tubular hypertrophy; and inflammatory or degen-
erative lesions represented by nephritis/pyelonephritis, 
interstitial fibrosis, dystrophic mineralization, cystic 
glomerular atrophy, and glomerular lipidosis [6,14]. 
In the histopathological evaluation of the kidney of 
this report, morphological alterations observed were 
compatible with the three types of alterations described 
in the literature, allowing for a conclusive diagnosis 
of renal dysplasia.

Renal dysplasia can affect young dogs of 
different breeds, causing clinical manifestations of 
chronic kidney disease. In view of this, this disease 
should be included as a differential diagnosis in pa-
tients under the age of 3 years who present with signs 
of chronic nephropathy.
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