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RADIOGRAPHIC FINDINGS OF UREMIC PNEUMONITIS IN DOGS
WITH CHRONIC RENAL FAILURE

ACHADOS RADIOGRAFICOS DE PNEUMONITE UREMICA EM CAES COM
INSUFICIENCIA RENAL CRONICA

D. PAULINO JR''; M. C. TONI; A. E. W. B. MEIRELLES?; J. C. CANOLA?;
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SUMMARY

Kidney disease can progress relentlessly and takes the patient to a state of chronic rena falure (CRF) and,
subsequently, to renal failure. Several systemic changes arising from the CRF are cited in the literature, and one of the
most important is high level of seric urea, which can lead to pneumonitis. In order to identify the pulmonary alterations
caused by CRF, radiographs were performed in 30 adult male and female dogs. The animals were divided into two
groups (Gl and GlI). The control group (Gl) consisted of 10 healthy dogs while Gll of 20 dogs with CRF. The animals
were patients of the Veterinary Hospital “Governador Laudo Natel” and were selected after screening their anamnesis,
clinical and laboratorial exams. Dogs of Gl and Gll had the thoracic region imaged in right lateral and ventrodorsal
projections for evaluation of heart size and pulmonary patterns. The heart size was assessed by vertebral heart score
(VHS) and subjectively. The vaues found for VHS were 10.55 + 0.68 vertebral bodies for Gl and 10.30 + 0.52
vertebral bodies for GlI. The qualitative assessment showed cardiac right and left enlargement in most of the Gll
animals, unlike the GI with right side enlargement only. No difference was noted (p = 0.2757) for VHS between the two
groups of animals, but 100% of the dogs of GlI exhibited pulmonary pattern compatible with pneumonitis.
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RESUMO

A doenga renal pode progredir de forma implacavel e leva o paciente ao estado de insuficiéncia renal cronica (IRC) e,
na sequéncia, a faléncia renal. Varias alteragdes sistémicas decorrente da IRC sdo citadas na literatura, e entre uma das
mais importantes os altos niveis séricos de uréia, caracterizando a pneumonite. Com o objetivo de identificar as
alteragdes pulmonares, através de exames radiograficos de cdes com insuficiéncia renal cronica (IRC), realizou-se este
estudo com 30 caes adultos, dentre machos e fémeas. Os animais foram distribuidos em dois grupos. O grupo controle
(GI) foi constituido por 10 cées higidos e GII por 20 cdes com IRC. Os animais, provenientes da rotina do Hospital
Veterinario “Governador Laudo Natel”, foram classificados ap6s triagem composta por anamnese, exame clinico e
laboratorial. Os cies do GI e GII tiveram a regido toracica radiografada, em projecdes lateral direita e ventrodorsal, para
avaliagdo das dimensdes cardiaca e padrdes pulmonares. O tamanho cardiaco foi avaliado por meio de escore cardiaco
vertebral (VHS) e de maneira subjetiva. Os valores encontrados pelo método VHS foram de 10,55 corpos vertebrais =
0,68 para 0 Gl e 10,30 corpos vertebrais + 0,52 para o GII . Na avaliagdo qualitativa encontrou-Se aumento de area
cardiaca direita e esquerda em grande parte dos animais do GII, diferentemente do GI onde somente foi observado
aumento de area cardiaca direita. Nao foi constatada diferenga (p = 0,2757) em relagdo a area cardiaca pelo método
VHS entre os dois grupos de animais, todavia 100% dos caes do GII apresentaram padrdo pulmonar representativo de
pneumonite.

PALAVRAS-CHAVE: Canino. Pneumonite. Uremia.
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INTRODUCTION

Chronic kidney disease (CKD) leads to chronic
renal faillure (CRF) and, subsequently, to kidney
failure, which may result in death. The kidneys are
essential to homeostasis, and play a fundamenta role
in the regulation of systemic blood pressure (SBP), and
endocrine functions (YU et a., 2002).

CKD is often progressive and independent of
the initia injury, which can result from various causes,
and subsequently compromise the glomeruli, tubules
and intertitium, culminating with the loss of nephrons
and decreasing glomerular filtration rate (GFR) (Brown
et a., 2007).

Kidney impairment is characterized by
decreased ability to concentrate urine and difficulty in
maintaining homeostasis of water and electrolytes.
With the progression of lesions in the structural and/or
functional mass of one or both kidneys, nephron loss
occurs and the patient presents uremia, characterized
by azotemia, polyuria, polydipsia, anorexia, among
others (SHIMIZU, 2005; WAKI et al. 2010).

When 70% to 75% of the nephrons are
compromised, non-protein nitrogenous compounds
start to accumulate in the blood due to decreased GFR
and if systemic consequences of CKD are extensive,
uremia may be present in varying degrees (POLZIN &
OSBORNE, 1997).

Uremiais defined as abnormal presence of urea
and other nitrogenous compounds in the blood. The
clinical signs secondary to uremia, such as sodium and
water imbalance, metabolic acidosis, pneumonitis and
anemia may be classified as uremic syndrome
(NELSON, 2001).

Among the known CRF symptoms, pneumonitis
has been little emphasized, especidly in imaging
diagnostics. The term uremic pneumonitis was first
used in 1954 to describe pathologic changes in the
lungs of patients with uremia (HOPPS, 1955).

Usudlly followed by vasculitis, pneumonitis is
not present with pulmonary consolidation, but with
increased radiopacity dueto interstitial inflammation of
the bronchi terminals (NELSON, 2001; LORIGADOS,
2005).

The objective of this work is to assess
pulmonary changes compatible with pneumonitis in
thoracic radiographs of dogs with duly proven CRF.

MATERIAL AND METHODS

We used 30 adult dogs, males and females of
several races, weighing on average 16 kg, average age
10 years, divided into two groups. Group Gl (control)
consisted of 10 hedthy dogs from the kennd of the
Laboratory of Nutrition and Nutritional Diseases of the
Faculdade de Ciéncias Agrarias e Veterinarias (FCAV)
da Unesp, Jaboticabal, SP. Group |1 consisted of 20
adult dogs with acquired chronic renal failure (CRF)
that were seen a the Veterinary Hospital of the
ingtitution.

Anamneses, physical examination, complete
blood count, urinalysis and serum biochemical profile,
were performed to screen the animals to participate in
the study. Blood and urine samples were collected
from all animals for complete blood count, renal serum
biochemical profile (urea and creatinine), urinalysis
and to calculate the ratio urinary protein/ creatinine (U-
P/C). In addition, chest radiographs were performed in
right lateral and ventral dorsal projections at the
Imaging Diagnosis Sector for evaluation of pulmonary
and cardiac dimensions. The heart size was measured
by a double-blind study using the heart score objective
method, VHS (Vertebra Heart Scale), proposed by
BUCHANAN & BUCHELER (1995) and the average
measurement determined. The subjective evaluation
was performed by analysis of both radiographic
projections.

Statistical analysis was performed using the
unpaired ¢ test to compare means between groups.

The animals of Gl were classified as CRF
when polyuria and polydipsia of renal origin were
concomitant while serum creatinine was greater than
1.50 mg/dL, urea greater than 74.0 mg/dL (azotemia),
and urinalysis showed density less than 1.020.

This study was conducted in accordance with
the ethical principles of animal experimentation
adopted by the Brazilian College of Trial (Colégio
Brasileiro de Experimentagio, COBEA) and approved
by the Ethics and Animal Welfare (Comissio de Etica
e Bem Estar Animal, CEBEA), of the Faculdade de
Ciéncias Agrarias e Veterinarias (FCAV), UNESP,
Jaboticabal under protocol number 011 590.

RESULTS AND DISCUSSION

The average heart measurement by the VHS
method was 10.55 + 0.68 vertebral bodies (VB) for GI
and 1030 = 0.52 VB for GII. BUCHANAN &
BUCHELER (1995) established as normal value an
average of 9.7 + 0.5 vertebral bodies. Therefore, both
groups in this study had a mildly enlarged cardiac area.
No significant difference (p = 0.2757) was found
between the groups for VHS. This method is widely
used by radiologists in routine cardiac evaluation and
several studies confirm its efficacy when related to
subjective  assessment,  electrocardiographic  and
echocardiographic (LAMB et a., 2000; SLEEPER &
BUCHANAN, 2001; NAKAYAMA et a., 2001).
Some studies revea that there are racial differences
and some breeds such as Y orkshire Terrier and Beagle
are predominantly affected by diseases with distinct
characteristics (e.g., cardiac dilation versus concentric
hypertrophy) (LAMB et a.2000; KRAETSCHMER et
al., 2007; CASTRO et a., 2011). According to the
subjective analysis, the right side of the heart was
enlarged in 100% of the animals of both groups, Gl
and GIlI while some dogs from GIlI showed
enlargement of the left side, as well. The cardiac
enlargement determined by the subjective evaluation
was relatively discreet, which may explain the normal
values found in the objective assessment (VHS), noting
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that merely numerical ratings can generate false
positive diagnosis. Enlargement of the right side of the
heart may be explained by aging and chronic
obstructive pulmonary disease, as well as the very
pneumonitis that was seen in radiographs caused by
uremiain this case. This enlargement can be attributed
to increased workload on the right side of the heart to
pump blood to an area of pulmonary resistance
(LAMB, 2007). It is believed that, for the dogs of Gll,
the enlarged right side of the heart was due to
pneumonia since there was no radiographic evidence of
either pulmonary obstructive disorders or senility. On
the other hand, in some dogs of Gl, this enlargement
may be related to pulmonary pattern compatible with
senility.

The enlarged Ieft side of the heart, observed in
various dogs of Gl can be explained by systemic
hypertension due to CRF (BROWN et a. 2007;
CASTRO, 2007), attributed especidly to

D ‘

glomerulonephritis because the increased pressure
causes the left side of the heart to beat as to overcome
the vascular resistance, thus inducing myocardial
hypertrophy (CASTRO, 2007).

There are contradictions regarding the term
pneumonitis. Some authors use it as a synonym for
pneumonia while others prefer terms such as
pneumonia uremic syndrome (FAUBEL, 2008) or
interstitial pneumonitis (DROST, 1997,
GONCALVES, et al., 2003). The term pneumonitis
was used in this work to qualify on radiographic
images increased diffuse radiopacity of the pulmonary
interstitium, classified as interstitial pattern, associated
with thickening bronchioles and vasculitis. This type of
lesion, found in 100% of group Il dogs, was different
from the interstitial and bronchial patterns related to
senility observed in dogs over 10 years of Gl (Figure

)

Figure 1 - Radiographic image showing in detail the lung in the right lateral projection (A) and
ventrodorsal (B) of a healthy dog with increased opacity of bronchi compatible with senility (white
circle), right laterd (C) and ventrodorsal (D) projection of a dog with chronic renal failure (CRF)
presenting vasculitis (black arrow), and diffuse interstitial pulmonary pattern showing thickening
bronchioles compatible with uremic pneumonitis (white circle).

The Injury of pneumonitis found in this work
was related to uremia due to CRF, but the radiographic
image of this pulmonary pattern can occur in systemic
lung diseases such as rickettsia (DROST, 1997),
distemper and leishmaniasis (GONCALVES et al.,
2003; LAMB, 2007). Regarding laboratory parameters,
UPC values found were 0.2010 + 0.1905 (GI) and
2.1810 + 0.782 (GII) with significant increase of the

UPC of GII dogs compared to Gl (p<0.0001). Urine
specific gravity was 1.024 + 0.0034 (GI) and 1.011 +
0.0034 (GlI), with decreased urine specific gravity
with the same correlation.

Low urinary density and rena azotemia are
laboratory findings in animals with CRF that lose the
ability to concentrate urine (ZATZ, 2000) and with
increased non-protein nitrogen compounds in the blood
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as a result of decreased glomerular filtration rate
(POLZIN & OSBORNE, 1997).

The GII dogs had azotemia, unlike GI dogs.
Furthermore, 85% of GII dogs with suspected
glomerulonephritis, showed intense proteinuria as
demonstrated by the UPC variable, as cited by
GRAUER (2009).

CONCLUSION

The vascular and diffuse interstitial pulmonary
pattern characterized as pneumonitis found in 100% of
animals with chronic rena failure was explained by
uremia. The same radiographic image can aso occur
when some infectious diseases, such as distemper
among others, are present; therefore, an accurate
clinical examination of the patient isimperative.
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