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Introduction

 Porcine proliferative enteropathy (PPE) or “ileitis” in swine is a 
common group of acute and chronic conditions with similar 
pathogenesis (necrotic enteritis, regional ileitis, PHE and porcine 
intestinal adenomatosis).The overall prevalence of PPE is about 96 % 
within the stock farms worldwide (McOrist et al. 2003, Collins,   2013).

 The common causative agent is the obligate pathogenic bacteria 
Lawsonia intracellularis (L. intracellularis), a slow-growing and 
fastidious intracellular organism (Gebharth et al., 1993, McOrist et al 
1993). 

 The infection has a considerable impact on pig production and 
herd economics and with the development of new diagnostic 
techniques L. intracellularis is identified in an increasing number of 
pig herds (Jacobson et al., 2010)



Introduction
 PPE affects pigs of all ages, regardless of the management systems. 

 The disease usually emerges during post weaning or in 
finisher/replacement pigs. However, it is predominantly seen in grower 
and finisher pigs where also disease management strategies take 
place.

 Clinical signs include reduced weight gains and diarrhea in growing 
pigs. Finisher or breeding animals can be affected with the more 
acute form of PHE, losing blood in their feces due to intestinal 
hemorrhage(Collins, 2013)

 However, a subclinical form is currently the most common. It is mainly 
characterized by intermittent fecal shedding of the 
bacteria,associated with poor growth rates and variations in market 
weights (Vanucci et al. 2012). 

 Subclinical infections lead to significant negative effect especially in 
the absence of positive diagnostic indicator and/or clinical signs 
(Paradis et al, 2010).



Introduction

 Around 30 % of the affected animals reveal detectable lesions 

(Stege et al. 2000, 2004). 

 Gross pathology presents as a thickened mucosa in the distal small 

intestine and proximal large intestine. Histopathology is 

characterized by proliferation of crypt enterocytes, loss of goblet 

cells and intracellular bacteria in the apical cytoplasm of 

proliferating enterocytes (Lawson et al., 2000).

 Diagnosis of PPE usually relies on gross pathology during slaughter or 

necropsy of deceased pigs and simultaneus identification of L. 

intracellularis within the characteristic lesions (McOrist et al., 1989; 

Lawson and McOrist et al, 1993) . 



Purpose

The aim of study was to investigate the gross pathology

alterations of the intestinal tract in pigs at slaughter

associated with porcine proliferative enteropathy (PPE) in

order to determine their overall incidence, involvement and

subtype.



Material and Methods

Farms and animals

 This study took place from January 2014 until June 2016.

 Slaughter visits were performed over a total of 1068 fattened pigs 
from 6 farrow-to-finish farms located in Central South-East Bulgaria 
and in North-East Bulgaria (with capacity of 500 to over 1500 sows 
and total population of 51967 pigs from weaning to slaughter). 

 The gross examinations were conducted in registered slaughter 
houses from the same regions.

 Random batches of 14–24 weeks old fattened pigs with averagely 
114 kg average slaughter weight were examined for the presence 
of lesions associated with PPE. 

 From 2 to 6 inspections were performed at each site.



Materials and Methods

Gross examination and sampling

 Inspections at slaughter time was performed using the Modified 
Intestinal Evaluation System (MIES, Kwiencen et al. 2009)  following the 
standard procedures for gross pathology analysis of the intestinal tract. 

 The main focus was the ileum which is  a predelection region of the 
major pathological signs related to PPE (Christensen et al. 1990; McOrist
and Gebharth, 2012).

Histopahology

 Representative samples were further used to confirm the PPE by routine 
histology and IHC.

Statistics

 Results date was processed by common descriptive statistic 
techniques.



External appearance of intestines

0 = Normal

1 = Mild Congestion

2 = Severe Congestion

3 = Adherences or Fibrin presence.

4 = Presence white Nodules 1 - 2 mm

Content Consistence

0 = Normal

1 = Pasty

2 = Líquid (diarrhea)

3 = Sanguinolent, or brown – dark

Mucous secretion 0 = none

1 = Light mucous content

2 = abundant or plentyfull of mucous content

Modified Intestinal Evaluation System (MIES)



Fibrinous Conte 0 = None

1 = Light fibrinous content

2 = Fibrin strands or mild content

3 = Severe fibrinous content adherent to mucosa

Thickeness of Mucosa 0 = Normal

1 = Light thickness

2 = Severe thickness and reticulated mucosa

Lesion Length 0 = mild (< 10 cm)

1 = Moderate ( 15 – 29 cm)

2 = Severe ( 30 – 90 cm)

3 = Very Severe ( > 90 cm)

Mesenteric Lymph Nodes 0 = Normal

1 = Congestion

2 = Hyperplasia

3 = Haemorrhagic



Modified Intestinal Evaluation System (MIES)

At first intestines were set aside to observe the mesenterium and to locate 

the caecum. Then  using the ileo-caecal junction as an anchor point the 

ileum separated from the mesenterium to perform a longitudinal section.

Plica ileocecalis



Modified Intestinal Evaluation System (MIES)

ILEITIS POSITIVE

ILEITIS POSITIVE ILEITIS NEGATIVE

ILEITIS NEGATIVE

• Than from 10-15 cm from the 

ileum-cecum junction, 

stretching from the edges was 

applied but without exerting 

much pressure.

• In Ileitis positive samples folds 

remain after stretching. 



Closer inspection and evaluation of MIES sore was need in suspicious for PPE ilea.

MIES 4

MIES 3

Modified Intestinal Evaluation System (MIES)



Examination of the distal colon and consistency of the stool

Modified Intestinal Evaluation System (MIES)



Examination of the mesenteric lymph nodes.

LN AND MESENTERIC ALTERARIONS NORMAL LN AND MESENTERIUM

Modified Intestinal Evaluation System (MIES)



Results and discussion

Gross PPE lesions were demonstrated across the examined farms with incidence of 8.5%, 

which was close to the rates from previously reported data.



Porcine Intestinal adenomatosis (PIA)

Intestinal wall thickening with 

markedly corrugated mucosa 

resebling cerubriform pattern, serous 

and mesenteric oedema (53%, n = 

27).

Results and discussion



Results and discussion

We also observed moderate (30-

60 cm) to extended (60-90 cm) 

length of the PPE lesions in most 
of the cases. Some cases of PIA 

had severe thickening.

The mucosa was wet and clear. 

Intestinal content was softened or 

loose, but without mucous or 

blood content. In such cases 

lymph node congestion and 

hyperplasia were drastic.



Results and discussion

Regional ileitis (RI) 

A distal portion of swine ileum with RI. 

Mainly segmental mucosal thickening 

is observed with less prominent 

mucosal folds, but often with muscular 

wall hypertrophy. 

Occasionally small ulcerative and 

necrotic foci were present.



Results and discussion

Most of the cases of RI had similar 

features to those with PIA, but 

tend to be more mild to 

moderate in lesion lenght. Only a 

few appeared as extensive 

segmental lesions.



Results and discussion

Hyperplastic lymphadenitis of 

mesenteric and subiliac lymph 

nodes was a common finding.



RI

47%

PIA

53%

LESION DISTRIBUTION BY SUBTYPE

Results and discussion

The main subtypes of the changes were compatible to 

porcine intestinal adenomatosis (PIA) in 52.94% and regional 
ileitis (RI)- in 47.06 % ((p=0.867, p>0.05).



Results and discussion

In addition histopathology results were consitent with charachteristic findings for PPE 

mirco- lesions, together with presence of the causative agent L. intracellularis.

Routine histology, H&E Warthin-Starry Silver Stain IHC, LAW-1DK anti-mouse Ab, AEC



Conclusion

 Our findings correspond to previously observed PPE gross

lesion incidence rate reported in the literature However,

we found predominance of PIA in two parameters:

incidence within the population 1) as well extent of the

lesions in the intestinal tract 2).

 Our study points to PIA to be more common PPE form in

Eastern Bulgaria.



Thank You!



Questions?


