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Abstract
This case report details an outbreak on a technified pig farm in the state of São Paulo, Brazil, occurred in June 2022, where 
nursery piglets presented neurological clinical signs. Three pigs were euthanized, followed by necropsy and sample collections 
for microbiological, histopathological, and molecular analysis. During the necropsy there were no evident macroscopic lesions, 
and the microbiological analysis was negative for two of the main causes of neurological signs in nursery piglets: meningoen-
cephalitis caused by Streptococcus suis and Edema Disease caused by F18-STx2e enterotoxigenic Escherichia coli. However, the 
histopathological analysis indicated a viral etiology. After a comprehensive tissue sample molecular analysis, Porcine Teschovirus 
(PTV) was detected. The same samples were negative for Astrovirus, Enterovirus and Sapelovirus. These findings highlight the 
critical importance of collecting central nervous system tissues, particularly brain and spinal cord, in cases presenting compati-
ble neurological clinical signs. In addition, the inclusion of complementary samples, such as cerebrospinal fluid and feces may 
further improve diagnostic sensitivity. Therefore, PTV should be considered in the differential diagnosis of neurological disease 
in nursery pigs, especially when clinical and histopathological findings are suggestive of viral infection. In this study, PTV was 
detected in the absence of co-infection with other picornaviruses commonly reported in similar cases.
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Introduction

Porcine Teschovirus (PTV) is a non-enveloped 
RNAss+, included in Picornaviridae family and in the ge-
nus Teschovirus (8). PTV serotype 1 is a virus responsible 
for causing Teschen Disease, which affects mainly nursery 
pigs. Previous studies reporting neurological disease have 
demonstrated the presence of PTV in multiple regions of 
Brazil, with high detection rates in pig herds (5, 6, 7).  
Together,  these findings indicate a wide circulation of 
the virus in the country and suggest a possible endemic 
pattern, although further epidemiological data are still 
needed. The clinical signs include diarrhea, fever, and 

neurological conditions with polioencephalomyelitis, 
similar to those caused by other viral pathogens, such as 
Astrovirus (PAstV-1), Enterovirus (EV-G) and Sapelo-
virus (PSV). Therefore, the only way to distinguish the 
agent is to perform molecular testing associated with the 
clinical history of the outbreak and histopathological 
findings (1).

This case report highlights the importance of in-
cluding PTV in the differential diagnosis of neurological 
conditions in nursery piglets. The present study describes an 
outbreak in a commercial pig farm in São Paulo state, Brazil, 
in 2022, demonstrating the occurrence of the disease outside 
the traditionally reported southern regions.
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Case description

The outbreak occurred in a commercial pig nurs-
ery with capacity for 9,000 animals. In 2021, the average 
mortality rate was 0.7%, but there was a progressive in-
crease associated with symptoms of neurological disease up 
to the end of that year. From May to July 2022, there was 
an increase in mortality rate to 1.8%. At the beginning of 
the outbreak, central nervous system tissue samples were 
taken for bacteriology, but no bacteria were isolated. Several 
antimicrobials were administered intramuscularly, with no 
response to treatment.

Clinical signs were observed one week after housing 
in the nursery, characterised by motor incoordination, vocal-
ization, paresis of the forelimbs and/or hind limbs, progressing 
to paralysis and, in some cases, opisthotonos. Affected animals 
remained in lateral recumbency (Fig 1) with palpebral reflex, 
but there was no lack of appetite. Euthanasia of three piglets 
with neurological clinical signs was carried out due to poor 
clinical conditions. The brain, spinal cord, cerebrospinal fluid 
and feces were collected from these animals and refrigerated 
for further laboratorial analysis. In addition, fragments of 
brain, spinal cord, lung, lymph nodes, heart, small and large 
intestine were fixed in 10% buffered formalin, subsequently 
processed, included in paraffin blocks, sectioned, and stained 
by hematoxylin and eosin (H&E) for histological analysis (3). 

For molecular analysis, genetic material was extract-
ed using the KingFisher Duo – MagMAX CORE Nucleic 
Acid Kit (Thermo Fisher Scientific, USA), and then cDNA 
was synthesized using the High-Capacity cDNA Reverse 
Transcription Kit. Polymerase Chain Reaction (RT-PCR) 
technique was used to detect PAstV-1 (4), with amplification 
at 284 base pairs (bp). Nested RT-PCR was used to detect 
picornaviruses (EV-G, PSV, and PTV) by targeting the highly 
conserved 5′ untranslated region (5′ UTR) of the viral genome 
(9) and modified (6) for PTV detection. 

At necropsy, there were no relevant macroscop-
ic findings. However, the histological evaluation revealed 
that all three animals had similar lesions in the cerebrum, 
brainstem and spinal cord (Fig 2). Moderate perivascular 
lymphohistiocitic inflammatory associated with marked mul-
tifocal gliosis, hypereosinophilia of some neuronal bodies 
and multifocal presence of spheroids, Wallerian degeneration 
with digestion chambers in multifocal bundles and multifocal 
increase in subependymal cellularity were observed in the 
cerebrum gray matter. 

In brainstem and cerebellum, there were moderate 
marked lymphocytic perivascular cuffing and multifocal glio-
sis, particularly around neurons, in addition to chromatolysis, 
spheroids and neuroniophagy. In the spinal cord, only affect-
ing the ventral horn of the gray matter, there were accentuated 
gliosis, satellitism, and accentuated presence of spheroids 
in the ventral gray matter were observed, affecting different 
segments of the cord to varying degrees, digestion chambers 
with the presence of macrophages and neuronophagy. 

The results for viral genomic detection are shown in 
Table 1, with PTV detection in all animals in different samples. 

Discussion

Identifying the causative agent of polyencephalo-
myelitis is essential due to the variety of pathogens involved 
in neurological disorders in pigs. A previous study (7) has 
linked respiratory, enteric, and neurological manifestations 
to viruses of the Picornaviridae family, such as Teschovirus, 
Sapelovirus A and Enterovirus G, demonstrating at least 
three agents distinguishable only by molecular methods (1). 
In 2012, PTV-1 serotype was associated, through molecular 
detection, with polioencephalomyelitis infections in both 
natural and experimental infections in piglets (2). 

Macroscopic lesions are not common in cases of 
PTV involvement (11), showing that necropsy findings alone 
are insufficient to determine the causative agent of the dis-
ease. Therefore, it is essential to associate the results of 
necropsy with clinical history, histopathology, and molecular 
tests of euthanized animals for a more accurate investigation 
(7). On the other hand, histopathological lesions located in 
the CNS, such as non-suppurative polioencephalomyelitis 
with perivascular lymphocytic, have already been docu-
mented previously (7) in infections caused by neurotropic 
viruses, such as members of the Picornaviridae family, like 
Teschovirus serotype 1, Sapelovirus A and Enterovirus G. 
The PTV infection in the present case is similar to a previous 
study (11), with lymphocytic perivascular cuffs, multifocal 
gliosis and neuronophagy, particularly in regions such as the 
brainstem and cerebellum. Wallerian degeneration, charac-
terised by digestion chambers, is also an important marker 
of axonal lesions, commonly associated with neurotropic 
infections in pigs (2). The presence of neuronal spheroids 
and chromatolysis, resulting from axonal stress and viral 

Figure 1. Nursery pigs presenting neurological 
clinical signs, such as lateral recumbency in a 

commercial pig farm in southern Brazil.
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Figure 2. Nonsupurative polioencephalomyelitis associated with Porcine Teschovirus in nursery pigs.  
A- Encephalic trunk (brainstem). Lymphocytic perivascular cuffing. B- Ventral horn of spinal cord gray matter. 
Spheroides (arrows) and focal gliosis. C- Encephalic trunk (brainstem). Hypereosinophilic contracted neurons 

with hyperchromatic nucleus, chromatolysis and perineuronal microglial satellitosis (arrow). D- Ventral horn of 
spinal cord gray matter. Multifocal gliosis, neuronophagia (arrow) and lymphocytic perivascular cuffing.

Table 1. Detection of Porcine Teschovirus (PTV), Porcine Astrovirus (PAstV), Enterovirus (EV-G), and Sapelovirus (PSV) through Reverse 
Transcription Polymerase Chain Reaction (RT-PCR) in samples collected from nursery piglets with neurological clinical signs.

Animal Pathogen
Sample

Brain Spinal cord CSF Feces

A#1

PTV + - NT +

PAstV - - NT -

EV-G - NT NT -

PSV - NT NT -

A#2

PTV + + - +

PAstV - - - -

EV-G - NT NT -

PSV - NT NT -

A#3

PTV + + + NT

PAstV - - - NT

EV-G - NT NT -

PSV - NT NT -

CSF: cerebrospinal fluid; EV-G: Enterovirus; NT: Not tested; PAstV: Astrovirus; PSV: Sapelovirus; PTV: Porcine Teschovirus  
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inflammation, is described as a frequent finding in cases of 
viral encephalomyelitis (7). 

These alterations denote the damage caused by viral 
replication in neurons and glial cells, and suggest a progres-
sive neurodegenerative process, leading to the progression of 
neurological conditions due to the chronic nature of the lesion 
caused by PTV (13). Other authors (12) have suggested that 
the involvement of the ventral gray matter of the spinal cord, 
associated with marked gliosis and the presence of spheroids, 
is indicative of severe motor dysfunction. In this context, the 
clinical signs observed, including paralysis and opisthotonos, 
may be explained by the distribution of lesions affecting the 
ventral horns of the spinal cord and brainstem, as described 
in PTV-associated infections (1, 7). 

The neurotropic nature of the virus predisposes the 
CNS as the main site of PTV replication (1, 11). Stool sam-
ples, on the other hand, should be taken in acute outbreaks 
of PTV due to the shedding mechanism and enteric tropism 
already described in the viruses from Picornaviridae family 
(7).  According to the RT-PCR results of this case report, PTV 
genetic material was detected in at least two of the submitted 
samples, highlighting the importance of collecting diverse 
types of samples when neurological disorders occur in pigs. 
Even though brain and cerebellum are the major organs sub-
mitted to laboratory analysis, spinal cord, cerebrospinal fluid 
and feces should be considered for sampling.

Previous studies in Brazil reported PTV in associa-
tion with other picornaviruses, such as Porcine Sapelovirus 
and Enterovirus G (5, 7). In contrast, PTV was detected 
without co-infections in the present study, strengthening 
its association with the observed neurological signs and 
increased mortality (up to 1.8%). Although the molecular 
approach used in this study allowed the detection of PTV, 
it targeted a conserved genomic region and did not enable 
serotype differentiation or phylogenetic analysis. In this 
context, future studies including full or partial genome 
sequencing of the detected strains would be valuable to 
better characterize the virus and to investigate its genet-
ic relationship with PTV strains previously reported in 
Southern Brazil and other regions, contributing to a deeper 
understanding of its epidemiology and potential routes of 
dissemination. It is already known that recent Brazilian 
cases have been associated with PTV-6 (7), generally 
linked to milder clinical presentations, PTV-1 has histor-
ically been associated with the more severe form of the 
disease (2), suggesting a potential relationship between 
serotype and disease severity. Therefore, the identification 
of PTV-1 in this study was inferred based on the assay used 
and clinical-pathological findings, and not confirmed by 
sequencing. The absence of sequencing or phylogenetic 
analysis represents a limitation of the study and should be 
considered when interpreting the results.  

Although the outbreak occurred in a technified 
production system, the introduction of PTV cannot be 
ruled out, as picornaviruses are widely distributed in swine 

populations and the environment. Transmission is mainly 
associated with the fecal–oral route (1), and environmental 
contamination plays an important role in the horizontal 
transmission and maintenance of viral circulation within 
swine herds (10). These factors demonstrate the impor-
tance of maintaining strict biosecurity protocols, even in 
well-managed farms. 

Porcine Teschovirus has turned into a relevant 
cause of neurological disorder in piglets in Southern Brazil 
over the last years (5, 7) and the present report suggests 
that the virus might be reaching other portions of the 
country. Thus, it is important that practitioners, laborato-
ries, and producers must be alerted to perform diagnosis 
and preventive measures to better control this emerging 
pathogen. The Teschen disease outbreak described in this 
study reinforces the importance of including PTV in the 
differential diagnosis of neurological disorders in piglets. 
The combination of molecular detection in central nervous 
system tissues, histopathological findings of non-suppura-
tive polioencephalomyelitis, and compatible clinical signs 
supports the role of PTV as a significant neurotropic agent 
and highlights the value of integrating these approach-
es for accurate diagnosis. The occurrence of successive 
neurological cases, with no response to antimicrobial 
treatment, and associated with increased mortality may 
indicate ongoing viral circulation, underscoring the need 
for improved biosecurity measures. Effective diagnosis 
and control strategies are essential to mitigate the impact 
of this emerging pathogen on swine production.
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