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ABSTRACT

Background: A detailed ultrasound examination of the fetal urinary tract as part of prenatal care is important to detect possible 
abnormalities. Early diagnosis can prevent more serious damage such as loss of kidney function. Interstitial nephritis can 
compromise renal functionality. Also, acute interstitial nephritis is a frequent cause of acute kidney injury and can become 
chronic if not treated. Besides, a renal biopsy can help in the diagnosis and at the staging of the disease. Therefore, this 
report aims to describe the ultrasonographic findings of the renal tissues in a canine fetus affected by interstitial nephritis. 
Case: Gestational ultrasound evaluations were performed in a female Pug, at the 25th, 45th, and 58th gestational days. 
Ultrasound examination was performed with a 9.0 MHz linear transducer and a high-resolution digital transducer with a 
frequency standardized at 17.0 MHz. During the first evaluation, embryonic vesicles were detected and were compatible with 
the gestational period. At 45 days of gestation, some abnormalities were observed in the kidneys of one of the fetuses, such 
as increased cortical echogenicity, cortical thickening, loss of corticomedullary ratio (1:1), renal pelvis and ureter dilatation 
by echogenic content. Biparietal and abdominal diameters were also lower than that from the other fetuses, which did not 
show abnormalities, being compatible with the estimated gestational age. However, the heart rate was similar among all 
fetuses. On the 58th day, we observed in the underdeveloped fetus that both kidneys still presented the abnormalities seen 
previously, in addition to the presence of a cystic structure in the right kidney, in the cranial topography of the cortex. The 
other fetuses kept showing normal ultrasonographic findings, normal heartbeat, all of these compatible with the ultrasound 
gestational age. The delivery occurred without complications and only the underdeveloped fetus stillborn. Then, it was 
submitted to a necropsy where chronic interstitial nephritis was found in the histopathological analysis. 
Discussion: Adequate prenatal care is important to detect abnormalities in fetuses, in which ultrasound examination 
allows to access fetal development. The gestation in the bitch seemed to be occurring without complications, but the 
B mode and High Definition ultrasound techniques were able to identify abnormal development of the fetus’ kidneys. 
Both techniques showed to be secure to the fetuses and the mother, as they are non-invasive and free of radiation. These 
findings, different from those described as normal for a fetus, reinforce the warning signal for a possible establishment 
of anomalies consistent with nephropathy. Still, histopathology is important to exclude other diseases and help to define 
prognosis. Interstitial nephritis can significantly affect perinatal survey, considering that the fetus was stillborn, confirm-
ing that the description of such anomalies can help to prevent disease. Since nephritis can be associate with the use of 
some medicines, the orientation of the owner regarding drug use during bitch pregnancy is essential.  Therefore, this is the 
first report describing renal abnormalities in a canine fetus, which highlights the importance of ultrasound examination 
for disease identification in prenatal care. Lastly, high-resolution ultrasound (HD) could provide detailed information on 
abnormalities in the fetal kidney. 
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INTRODUCTION

The diagnosis and ultrasound evaluation of the 
fetal urinary tract as part of prenatal care in humans 
has been carried out for many years [9]. Still, by de-
tecting possible abnormalities in the fetuses, the early 
treatment of urinary tract obstructions and infections 
can be done, preventing more serious damage to the 
individuals such as loss of kidney function [8]. In ve-
terinary medicine, some studies indicate the possibility 
and importance of prenatal ultrasound evaluation of 
the kidneys and the normal development in dogs [3]. 
However, to date, no reports have been found that 
specifically describe ultrasound abnormalities of fetal 
kidneys in animals.

Among the main injuries that can compromise 
renal functionality, interstitial nephritis is an abnor-
mality that causes decreased glomerular filtration, 
dilation of the renal pelvis and calyxes, resulting in 
progressive atrophy and increased renal parenchyma 
[14]. Acute interstitial nephritis is a frequent cause 
of acute kidney injury, and although it is reversible, 
the disease can progress, cause fibrosis and become 
chronic [10], leading to interstitial inflammation and 
tubular destruction [13]. 

The diagnosis is accomplished based in the 
history, blood and urine tests and the ultrasound exami-
nation, where, in adult, an increase in the echogenicity 
of the cortical and/or medullar region is seen, either 
in acute or chronic cases of interstitial nephritis [4]. 
Furthermore, a renal biopsy helps in the diagnosis and 
at staging of the disease [7]. 

This study aims to describe, during the prenatal 
examination, the B-mode and high-resolution ultra-
sound findings of the renal tissues of a canine fetus 
affected by interstitial nephritis.

CASE 

A 4-year-old multiparous female Pug, ap-
proximately 5 kg, was referred for ultrasonographic 
evaluation for pregnancy diagnosis, monitoring and 
evaluation of fetal viability and estimation of gesta-
tional age. 

The gestational examination was performed 
using an ultrasound machine (ACUSON S2000)1 
equipped with a 9.0 MHz linear transducer and a 
high-resolution digital transducer with a frequency 
standardized at 17.0 MHz.

The first evaluation was carried out at 25 days 
of gestation, where four embryonic vesicles were de-
tected with findings compatible with the gestational 
period and within normal limits. At 45 days, a new 
ultrasound evaluation was performed, and one of the 
fetuses was found to be underdeveloped or reduced 
in size when compared to the others (normal fetuses: 
biparietal diameter of 1.63 cm and abdominal diameter 
of 2.45 cm; fetus with reduced sizes: biparietal diame-
ter of 1.41 cm and abdominal diameter of 1.59 cm). 
When using high definition ultrasonography (HD), 
both kidneys showed thickening of the cortical portion, 
associated with cortical hyperechogenicity and loss 
of corticomedullary ratio (1:1). In addition, the renal 
pelvis and ureters of the underdeveloped fetus were 
markedly dilated by an anechoic content (Figure 1) 
while the other fetuses did not show abnormalities, 
presenting normal development, compatible with the 
estimated gestational age.

At 58 days of gestation, the female was evalu-
ated again through ultrasound, being possible to verify 
in the underdeveloped fetus that both kidneys still pre-
sented the abnormalities seen previously (Figure 2A). 
Additionally, a cystic structure in the cranial topogra-
phy of the renal cortex was found in the right kidney 
(Figure 2B). Nonetheless, the other fetuses showed 
normal ultrasonographic findings, normal heartbeat, 
compatible with the ultrasound gestational age.

The delivery occurred naturally, without com-
plications, however, one of the fetuses, the smallest 
one, was born dead while the others were healthy. 
The stillborn was sent to necropsy, where tissue from 
kidneys, brain, and liver were collected and fixed in 
a 10% buffered formaldehyde solution (pH 7.4). The 
histological slides were prepared following the routine 
protocols, and hematoxylin-eosin staining2 was used 
to perform the histopathological analysis.

Upon the histopathological examination, only the 
renal tissue showed some abnormalities, characterized 
as chronic and discrete interstitial nephritis, with hemor-
rhagic areas and foci of glomerular sclerosis (Figure 3).

DISCUSSION

The importance of describing the occurrence 
of abnormalities diagnosed in prenatal care reinforces 
the need for a thorough examination of fetal develop-
ment. Despite the bitch being considered healthy and 
showing no signs of complications during pregnancy, it 
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was possible, through the ultrasound technique, to de-
tect fetal underdevelopment and some anomalies, more 
specifically, in the kidneys. The successful and accu-
rate prenatal diagnosis of urinary tract malformations 
can alter the course of pregnancy and treatment [8].

Generally, renal biopsy is necessary to assist 
in the diagnosis of abnormalities, however, this is an 

invasive procedure and is occasionally associated with 
complications [12]. On the other hand, the B and HD 
ultrasound techniques allow non-invasive and detailed 
morphological evaluations without the use of radiation 
[7,16], which is an important characteristic, especially 
in pregnant patients.

Abnormalities related to the parenchyma and 
size of the renal pelvis in human fetuses have been used 
as a basis for detecting kidney diseases [1,2]. In this 
report, it was possible to verify that at 45 and 58 days of 
gestation, both kidneys of the underdeveloped fetus had 
hyperechogenic characteristics and cortical thickening. 
Differently, Gil et al. [5] reported that from 35 to 40 days 
of gestation the normal fetal kidney showed dilated renal 
pelvis, thickened cortex, and no cortical medullary defini-
tion. However, when assessing it at 55 days of gestation, 
the fetal kidney looks similar to an adult animal kidney, 
with a thin cortex, with corticomedullary definition, and 
without dilation of the renal pelvis. Thus, these findings 
raise a question about the possible establishment of ab-
normalities consistent with nephropathy.

Figure 1. High-definition ultrasound image (HD) of a canine fetus at 45 days of gestation. A- Longitudinal section (continuous arrows). B- Cross-section 
of the kidneys (dotted arrows). Renal structures with thickened cortex and increased echogenicity are also noted, as well as the loss of the corticomedul-
lary relationship, and renal pelvis markedly dilated by an anechoic content.

Figure 2. High definition ultrasound image (HD) of a canine fetus at 58 days of gestation. A- Left kidney showing enlarged ureter (between cursors). 
B- Right kidney showing cyst in the cortex (arrow).

Figure 3. Histological image showing moderate multifocal glomerular 
sclerosis, interspersed with secondary hemorrhagic and necrotic foci or-
ganized in the interstitial region, permeated by aggregates of lymphocytes, 
plasmocytes, and macrophages. Diagnosis: Chronic interstitial nephritis.
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Chronic interstitial nephritis is described on 
histopathological examination as tubular interstitial 
nephritis associated with glomerular sclerosis and mild 
vascular changes [6], which corroborates the findings 
in the present study. Even though it is not the diagnosis 
for the chronic phase, histopathology is essential to 
exclude other diseases such as progressive glomeru-
lonephritis and amyloidosis, in addition to specifying 
the degree of fibrosis, helping to define the prognosis. 

Prenatal identification of renal anomalies 
offers broader options for decisions even during preg-
nancy, as they significantly affect perinatal morbidity 
and mortality [2], as observed in the present study, 
where the affected fetus was stillborn. Besides, prena-
tal diagnosis also works as an essential mechanism in 
the early detection of fetal abnormalities, which may 
present itself later in life, possibly with more advanced 
sequelae [2]. Therefore, the description of such defor-
mities can help prevent disease, being this the first case 
reported in canine fetuses. Indeed, interstitial nephritis 
is mostly associated with the use of medicines [11], 
making the orientation to animal owners, regarding 
the indiscriminate use of drugs during the pregnancy 
of animals, essential. Still, it is important to mention 

that leptospirosis could be another cause of interstitial 
nephritis in domestic animals [14], and so, its preven-
tion is essential.

The present study first described the ultrasono-
graphic findings of the kidney of a canine fetus affected 
by chronic interstitial nephritis. The ultrasound exami-
nation was extremely important for the diagnosis of this 
disease in prenatal care. High-resolution ultrasound 
(HD) seems to provide a better assessment of fetal 
development, allowing the identification of detailed 
abnormalities in the kidney.
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