
LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 331 

ANATOMOPATHOLOGICAL ASPECTS IN CIRCOVIROSIS  
IN PIGS 

 
A.F. GAL, C. CĂTOI, A.I. BABA, V.I. RUS, M. TAULESCU, P. BOLFĂ 

 
Department of Pathology, Necropsy and Forensic Medicine, Faculty of Veterinary 

Medicine Cluj-Napoca, 3-5 Mănăştur Street, ROMANIA, 
AGAL_77_2001@yahoo.com.  

 
Summary 

 
 Type 2 swine circovirosis (PCV2) and the associated diseases represent one of the 
main causes of morbidity and mortality from pig effectives from Romania in the last 3 years, 
causing important economical damages. The investigation purpose is to notice characteristic 
anatomopathological aspects associated to swine circovirosis and its associated diseases. 
The cases were provided by a farm and from a household farm, the total number cases 
being of 12 mixed breed swine corps, with the age of 4-6 months. In two years (2006-2007) 
in our department were diagnosed 12 cases with circovirosis, 5 subjects presented 
coinfections with other diseases that represent 42% cases from total pigs with PDNS. The 
circovirosis was frequent associated with other diseases such as: Enzootic Pneumonia, 
Contagious swine pleuropneumonia, Piobacillosis, Glasser disease. Porcine dermatitis and 
nephropathy syndrome (PDNS) – type 2 swine circovirosis (PCV2), induce characteristic 
anatomopathology lesions that could be used to make at least a presumptive diagnose of 
circovirosis and to differentiate the coinfections from the primary disease. 

 
Post-weaning multisystemic wasting syndrome (PMWS) is a globally 

emergent epizootic disease of swine. As the name suggests, the disease is mainly 
described in pigs aged 6-12 weeks and is manifest clinically by mortality, ill-thrift 
(wasting), paleness, dyspnoea, intermittent diarrhea and visibly enlarged lymph 
nodes. Since its first description in Western Canada in 1991 the disease has 
rapidly spread to all the major pig producing countries of the world including 
Europe, the Americas and Asia. PMWS is one of the most common forms of 
porcine circovirus associated disease (PCVD) on a global scale. The role of 
porcine circovirus type 2 (PCV2) in PMWS is clear in terms of its association with 
the pathology, but less clear in terms of the mechanisms of disease induction and 
pathogenesis. PCV2 has been associated with a number of non-PMWS disease 
conditions, or PCVDs, including porcine respiratory disease complex, porcine 
dermatitis and nephropathy syndrome (PDNS), granulomatous enteritis, and 
occasional reproductive disorders. Monocytes and macrophages (types of white 
blood cells) found in the lung, tonsil, spleen, lymph nodes, and other tissues 
involved in the immune response are frequently found to contain virus after 
infection. Over time, PCV2 infection results in the depletion of lymphocytes (white 
blood cells that are critical to the immune response) from tissues such as tonsils 
and lymph nodes that normally contain high numbers of these cells, leaving a very 
distinct microscopic lesion. The severity of the microscopic lesion, and the amount 
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of PCV2 in the lesion, has been reported to correlate well with the severity of the 
clinical signs. It has been widely speculated that the virus’ predilection for 
damaging the immune system leaves the pig immune-suppressed but this has not 
been substantiated experimentally (4, 5, 7, 8).  

 
Materials and methods 

 
The material of the investigation was represented by swine corps and 

organs reached to the Department of Pathology, Necropsy and Forensic Medicine 
from Cluj-Napoca, Romania, between years 2006 and 2007. The corps was 
provided by a farm from Alba Iulia and from a household farm from Mehedinti 
County. The farm provided 10 swine corps, mixed breed, with the age between 4-6 
months, respective 4 corps of 6 months and 6 corps of 4 months. The household 
farm from Mehedinti County provided 2 mixed breed swine corps, with the age of 4 
months. Each case was examined by necropsy technique and from each cadaver 
were harvested samples for histology exam. The harvested samples were proceed 
by paraffin embedding technique and stained by usual methods (H-E, tricrom 
Masson). 

 
Results and discussions 

 
From all 12 cases diagnosed with circovirosis in our department in 2006-

2007, 5 subjects presented lesions characteristic to other diseases associated with 
PCV-2, that represent 42% cases of circovirosis with coinfections from total 
examined pigs. Because there had been affected 4-6 moths’ pigs (not piglets at 2-3 
weeks post weaning), respective 4 pigs of 6 months and 8 pigs of 4 months, 
couldn’t be post-weaning multisystemic wasting syndrome (PMWS) but dermatitis 
and nephropathy syndrome (PDNS) (table 1). 

Table 1 
The main coinfections associated to PCV-2 infection 

Crt. 
No. 

Origin Corps 
no. 

Age - 
months 

Diagnose 

1. 4 6 - Circovirosis (PCV-2) – all corps; 
2. 2 4 - Circovirosis (PCV-2) – all corps; 
3. 

Farm  

4 4 - Circovirosis (PCV-2) – all corps; 
- Enzootic Pneumonia (Mycoplasma   

hyopneumoniae) – 1 cadaver; 
- Pleuropneumonia (Actinobacillus 

pleuropneumoniae) – 3 corps; 
- Piobacillosis infection (Arcanobacterium 

pyogenes) – all corps; 
4. household  

farm - 
Mehedinti 
County 

2 4 - Circovirosis (PCV-2) – all corps; 
- Glasser disease (Haemophillus parasuis) 
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Characteristic anatomopathology for circovirosis: 
Specific lesions for swine circovirosis that form the anatomopathology 

diagnose that, however, we noticed in our cases will be described below. 
Skin lesions 
Macroscopically could be observed necrotic dermatitis like brown-reddish 

spots covered by crust, localized especially in abdominal region, chest and had 
(Fig.1; Fig.2). Brown-reddish spots appeared because of necrosis localized in 
derma and epidermis. In some cases we noticed cutaneous necrosis, especially in 
the skin from the ear, which leaded to dry gangrene and subcutaneous edema. 
Also, there could be noticed severe anemia and muscular atrophy. Microscopically, 
there was observed necrotic dermatitis represented by arteriolar hyaline 
degeneration, epidermal necrosis and epidermal vacuolization (Fig.3). Polymorph 
cell infiltrate was represented by granulocyte, macrophages and scattered 
lymphocytes. In some cases were encountered hemorrhagic dermatitis, vasculitis, 
thrombosis and plenty of plasmocytes. In the arterioles from the derma was met 
hyalinization and in superficial derma appeared hemorrhages with increased 
plasmocytes loaded with hyaline material (Russel bodies). Because of hemorrhage 
there were a lot of siderocytes. Some vessels presented lesions of vasculitis 
represented by wall necrosis, necrotic material being surrounded by lymphocytes. 
Some vessels suffered thrombosis surrounded by hemorrhage. 
 

  
Fig.1. Hemorrhagic necrotic dermatitis-Circovirosis.    Fig.2. Hemorrhagic necrotic dermatitis – detail. 
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Fig.3 – Necrotic dermatitis dominated by plasmocytes; artery hyalinization, 

epidermal vacuoles and necrosis (HE x200). 
 
 Renal lesions 
 Macroscopically, in acute form appeared glomerulonephritis characterized 
by glomerular structure evidentiation, like some small red spots (Fig. 4). In 
subacute form the renal tissue appeared hypertrophied with a pale aspect, 
presenting blank foci on the surface that corresponded to renal tubular necrosis 
(Fig 6). Histology revealed frequently inflammatory and degenerative lesions 
translated by chronic and acute nephropathies. There were noticed hemorrhagic 
glomerulonephritis and lympho-histiocytic or plasmocytic interstitial nephritis. 
Regarding the fibrin-hemorrhagic glomerulitis, the fibrinous structures from the 
Bowman space suffered homogenization and hyalinization (Fig 5). The vascular 
networks suffer atrophy because of Bowman space enlargement by hyaline 
material accumulation. Renal tubular structures suffered epithelial tubular necrosis, 
tubular regenerative hyperplasia, and in some areas was identified the presence of 
protein hyaline cylinder and predominant plasmocytic interstitial infiltrate. Besides 
the lesions described above, in the chronic form of circovirosis was noticed hyaline 
dystrophy, tubular epithelial necrosis, and glomerular fibrosis with glomerular 
vascular network atrophy. Also, urinary epithelium from tubes suffered necrosis and 
enlargement because of cellular and protein cylinders localized inside them, lesion 
being of plasmocytic interstitial nephritis and fibrosis (Fig.7).  
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     Fig.4 – Acute glomerulonephritis - red spots.                Fig.5 – Glomerulitis: fibrinohemorrhagic 
            hyalinised exudates in Bowman space(HEx400). 

  
    Fig.6 – Subacute necrotic glomerulonephritis.          Fig.7 – Chronic nephropathy: Bowman space 

distension-hyaline material; glomerular vessel 
atrophy and fibrosis; tubular necrosis; protein and 
cell cylinders; lymph-plasmocytic and fibrous 
nephritis (HEx100). 

Lymph-nodes lesions 
Macroscopically, a very important and very frequent encountered lesion in 

circovirosis was the lymph nodes enlargement and the indistinct delimitation 
between cortical and medullar area (Fig.8). The characteristic lesion is 
granulomatous lymph adenitis characterized by white-grayish foci, located 
especially in lomboaortic, superficial inguinal and mediastinal lymph-nodes (Fig.9). 
Microscopically, the main lesions encountered in lymphoid organs were 
characterized by lymphocytic depletion and epitheloid and multinucleated giant cell 
infiltration. Inside of the lymph-nodes had developed granulomatous structures with 
necrotic cells in the center surrounded by macrophages, epitheloid and giant cells 
(Fig.10), accompanied by lymphocytic cell destruction. The giant cell infiltrate were 
noticed also in the entire mass of the lymph-node, not only in the proliferative foci, 
this lesion being known like diffuse granulomatous lymph-adenitis. Some lymph-
nodes had a purulent lymph-adenitis accompanied by necrotic cells, plenty of 
heterophils, macrophages and multinucleated cells. In all examined cases were 
noticed lymphocytic apoptosis. 
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   Fig.8 – Lomboaortic lymph nodes hypertrophy.            Fig.9 – Granulomatous lymphadenitis. 
 

 
Fig.10 – Granulomatous lymphadenitis: central necrosis surrounded by  

macrophages and epitheloid giant cells (HE x400). 
 
Pulmonary lesions 
Macroscopically, the lesions had a common aspect, their severity being 

influenced by coinfections with different others pathogen agents. Specific lung 
lesion for circovirosis was interstitial subacute pneumonia. Histology encountered 
diffuse or multifocal lympho-histiocytic interstitial pneumonia. The subacute form of 
the interstitial pneumonia was characterized by the presence of the necrotic cells in 
the alveolar lumen and partially alveolar epithelisation (type 2 epithelial alveolar cell 
proliferation) (Fig.11).  

Besides the lesions described above, that are characteristic to type 2 swine 
circovirus-PDNS, necropsy revealed frequently esophagogastric and gastric ulcers, 
chronic gastritis and fibrinous peritonitis because of perforate ulcers. There were 
noticed also spleen hyperplasia, spleen capsule fibrosis and multiple cystic 
structures in renal parenchyma. The hepatic lesions were rare, respective in some 
cases chronic interstitial fibrous hepatitis. In 3 cases were encountered 
endocardiosis, poliyarthritis, glotic edema and multiples gum erosions.  
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Fig.11 – Interstitial subacute pneumonia: necrotic cells in alveolar lumen  

and type 2 pneumocytes proliferation (HEx400). 
 

Circovirosis coinfections encountered in examined cases  
Necropsy and histology exam revealed in 5 from 12 cases multiples lesions 

that not corresponded to circovirosis, these lesions being characteristic to other 
diseases, but were superposed to PCV2 infection, making difficult the diagnose. 

The diagnosed coinfections were: 
Swine piobacillosis (Arcanobacterium pyogenes): lesions were represented 

by purulent bronchopneumonia, multiples abscesses with green pus localized in 
joint cavities, surrounding joint regions, internal organs, abscesses located under 
mandible, lung metastatic abscesses and purulent pleuropneumonia. 

Contagious pleuropneumonia (Actinobacillus pleuropneumoniae): in acute 
forms of the diseases the lesions encountered were fibrinous, hemorrhagic and 
necrotic pleuropneumonia localized in diaphragmatical lobes, fibrinous pleuritis. In 
chronic form were noticed the presence of the necrotic encapsulated material in 
the lungs represented by a cazeous brown-yellow mass. Other encountered 
lesions were adhesive pleuritis and lung abscesses. Microscopically, inside of the 
lung alveolus lumen were encountered neutrophils, eosinophils, macrophages, 
lymphocytes and destroyed cells.  

Glasser disease (Haemophillus parasuis): was characterized by the 
following lesions – fibrinous polyserositis, serofibrinous poliyarthritis, fibrinous 
meningitis, diffuse hemorrhagic interstitial pneumonia. 

Enzootic pneumonia (Mycoplasma hyopneumoniae): had a chronic 
evolution in our cases and was represented by typical consolidation of anterior-
ventral region of the lungs with a mucopurulent content in bronchia; the lesion was 
in fact obstructive atelectasy. In bronchia was encountered a pus content and 
chronic inflammation, epithelial and mucous hyperplasia, limfocitary infiltrate in 
peribronchiolar, peribronchial, and perivascular areas. In some cases were noticed 
multifocal fibrosis of lamina propria from airways and obliterated bronchiolitis.  

Coinfections with Mycoplasma hyopneumoniae, Arcanobacterium 
pyogenes, Haemophillus parasuis, Actinobacillus pleuropneumoniae, appear to 
complicate circovirosis and can increse the mortality. It is very important to 
recognize the swine circovirosis associated diseases, because are frequent 
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encountered, and the polymorph lesions observed to the necropsy can make very 
difficult the diagnose. The literature indicate also, the same possible coinfections 
with different others infections agents, such us: Streptococcus spp., Haemophillus 
parasuis, Actinobacillus pleuropneumoniae, Mycoplasma hyopneumoniae and 
swine influenza virus, and with a reduced frequency coinfections with 
Pneumocystis carinii and Cryptosporidium parvum (3, 4).  

From the cases diagnosed with circovirosis in our department, the majority 
encountered lesions had been compatible with swine nephropathy dermatitis 
syndrome produced by PCV2, because the pigs were of 4-6 months and couldn’t 
be Post-weaning multisystemic wasting syndrome (PMWS) that affect the piglets at 
2-3 weeks post weaning.  

Bibliography references indicate the following lesions in circovirosis: 
necrotic dermatitis especially in chest and abdominal region, and ear cyanosis (3, 
4). Macroscopically, are noticed lymph nodes hypertrophy with a blank aspect in 
gross section and an indistinct delimitation between cortical and medullar region 
(lymph nodes uniformity) (7). Occasionally, could be encountered granulomatous 
lesions in different tissues (1, 3), lesions characterized by lymphocytic depletion, 
histiocytic and multinucleated giant cell infiltrate (7) and multifocal necrosis (8). In 
some cases could be encountered intra-cytoplasm histiocitary inclusions (4, 7). The 
lung pneumonia is characterized by epithelial alveolar necrosis that could be 
complicated by obliterated fibrous bronchitis (3, 4). In the renal tissue could be 
noticed multifocal interstitial nephritis and pyelitis (4, 5, 7), exudative fibrinous 
glomerulonephritis and in proximal urinary tubes (6, 7).  
 The lesions encountered in the examined cases corresponded with those 
described in the specialty literature. Mainly, the lesions encountered in PDNS were 
represented by: hemorrhagic and necrotic dermatitis localized especially in 
abdomen, croup and thigh regions. In the renal tissue were encountered 
fibrinohemorrhagic glomerulonephritis and renal tubular necrosis, hyalinosis and 
interstitial lymph-histiocitary nephritis. Lymph nodes were hypertrophied, 
characteristic lesion being of granulomatous lymph-adenitis located to lomboaortic, 
superficial inguinal and mediastinal lymph nodes.  
 The lesions described in our cases are perfect superposed with those 
described by literature. The pathological exam could help to make at least a 
presumptive diagnose of the circovirosis, but it is necessary laboratory exams, 
such as immunohistochemistry, to identify viral antigens in the lesions. 

 
Conclusions 

 
1. In two years (2006-2007) in our department were diagnosed 12 cases with 

circovirosis, 5 subjects presented coinfections with other diseases that 
represent 42% cases from total pigs with PDNS. 

2. Because there had been affected 4-6 moths pigs (not piglets at 2-3 weeks post 
weaning), respective 4 pigs of 6 months and 8 pigs of 4 months, couldn’t be 
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post-weaning multisystemic wasting syndrome (PMWS) but dermatitis and 
nephropathy syndrome (PDNS). 

3. Porcine dermatitis and nephropathy syndrome (PDNS) – type 2 swine 
circovirosis (PCV2) induce characteristic lesions. 

4. The characteristic lesions in this syndrome are represented by: hemorrhagic 
and necrotic dermatitis, fibrinohemorrhagic glomerulonephritis, renal tubular 
necrosis, interstitial lymphohystiocitic glomerulonephritis, granulomatous lymph-
adenitis, and interstitial pneumonia. 

5. The circovirosis was frequent associated with other diseases such as: Enzootic 
Pneumonia, Contagious swine pleuropneumonia, Piobacillosis, Glasser 
disease. 

6. Circovirosis specific lesions could be differentiated from its coinfections; 
anyway, necropsy and histopathology exams have enough arguments to 
establish the presumptive diagnose.  
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