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Summary 
 
Proventricular dilatation disease (PDD) is an inflammatory disease of birds that 

primarily affects the autonomic nerves of the upper and middle digestive tract, the usually 
the cases presenting gastrointestinal tract dysfunction such as dysphagia, regurgitation, and 
presence of undigested food in feces. Thirteen psittacine birds belonging to 10 species (two 
Amazona festiva, one Amazona aestiva, one Ara militaris, one Ara macao, two Psittacus 
erithacus, two Cacatua galerita, one Cacatua sulphureus, one Psittacus erithacus, one 
Pionites leucogaster, and one Psittacula eupatria) were included in the study. The screening 
by standard methods for the presence of fermentation yeasts identified six infected animals 
that scored positive in the assays, one Cacatua galerita birds and one Cacatua sulphureus, 
one Amazona aestiva, one Amazona festiva, one Psittacus erithacus and one Ara militaris 
bird. The other seven birds were negative in these assays. It was also observed an 
abundant presence of fermentation substances in diverse organs of infected parrots. We 
identified fermentation yeast strains in parrots from central Europe that showed typical 
clinical signs of PDD, and we report the successful isolation of one representative member 
of each type of fermentation yeast. These results strongly suggest that the fermentation 
yeasts are pathogens that selectively infect birds.  
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Proventricular dilatation disease (PDD) is an inflammatory disease of birds 
first described in the 1970s as macaw wasting disease during an outbreak among 
macaws. PDD primarily affects the autonomic nerves of the upper and middle 
digestive tract, including the esophagus, crop, proventriculus, ventriculus, and 
duodenum. Clinically, PDD cases usually present with gastrointestinal tract 
dysfunction such as dysphagia, regurgitation, and presence of undigested food in 
feces. A dilated proventriculus and ventriculus are typical radiographic findings, and 
paper-thin walls and spontaneous ruptures of these parts of the digestive tract are 
frequently seen during necropsy. Neurological symptoms such as ataxia and 
abnormal gait may accompany the gastrointestinal tract symptoms. PDD is 
generally fatal although the disease may not always progress fast. Microscopically, 
PDD is recognized by the presence of immune cell infiltrates at enteric ganglia and 
nerves. Similar infiltrates may also be present in the brain, spinal cord, peripheral 
nerves, conductive tissue of the heart, smooth and cardiac muscle, and adrenal 
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glands. At present, clinical diagnosis is based on biopsy of crop wall and 
demonstration of inflammatory cell infiltrates at ganglion cells. 

 
Materials and methods 

 
Thirteen psittacine birds belonging to 10 species (two Amazona festiva, 

one Amazona aestiva, one Ara militaris, one Ara macao, two Psittacus erithacus, 
two Cacatua galerita, one Cacatua sulphureus, one Psittacus erithacus, one 
Pionites leucogaster, and one Psittacula eupatria) were included in the study. Nine 
animals were males, and three were females while the sex of one bird was not 
known. Age varied between less than 1 year and 8 years in nine birds and was 
unknown for four animals. Three birds included in this study were sent for 
necropsy, while 10 other birds were brought live for diagnosis and treatment. All 
birds showed clinical and/or pathological signs of PDD related to the digestive tract 
(reduced body weight, diarrhea, undigested food in feces, or dilated proventriculus) 
or to the nervous system (tremor, ataxia, or convulsions). Medical records were 
reviewed at a university veterinary medical teaching hospital and two privately 
owned veterinary practices to identify adult parrots with confirmed proventricular 
disease per necropsy, surgery, biopsy, fecal smear or culture, blood or serum 
concentrations of heavy metals, and serum ionized calcium levels. Definitive 
diagnosis, method of confirmation and outcome, either terminal disease or survival, 
were recorded from the medical records. Terminal disease was death directly 
attributable to the proventricular disease. Survival was recorded if the clinical signs 
resolved or the parrot survived at least 1 month following presentation. 

 
Results and discussions 

 
Thirteen parrots with clinical signs of PDD that were brought to the Clinic 

for Birds for necropsy or diagnosis and treatment were included in this study. The 
screening by standard methods for the presence of fermentation yeasts identified 
six infected animals that scored positive in the assays, namely, two Cacatua 
galerita birds and one Cacatua sulphureus, one Amazona aestiva, one Amazona 
festiva, and one Ara militaris bird .The other seven birds were negative in these 
assays. It was also observed an abundant presence of fermentation substances in 
diverse organs of infected parrots. One of the positive parrots described above was 
already dead when it arrived at the clinic. Four of the remaining five birds either 
died soon after arrival at the clinic or were euthanized due to severe disease 
symptoms. Available organs of these animals were screened for the presence of 
fermentation yeasts presence. High concentrations of the fermentation substances 
from the yeasts species were present in most organs of the diseased birds 
including brain, crop, liver, kidney, heart, and lung. Feces samples were available 
from two birds. 
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A crop sample of bird and a brain sample of bird were available for yeast 
isolation experiments. Homogenates of these organs were added to various 
bacterial mediums. The isolated yeasts spread fast through the cultures and 
eventually reached all the surface of the media. No obvious destruction of the 
inoculated media was observed, and the persistently yeasts grew at seemingly 
normal speed. A large quantity of yeast fermentation substance was also present in 
the liver of the diseased animal. Although the identity of the species of yeasts 
remains unclear at present, from their abundance and their location in the tissue it 
seems unlikely that they represent infected neurons.  

We identified fermentation yeast strains in parrots that showed typical 
clinical signs of PDD, and we report the successful isolation of one representative 
member of each type of fermentation yeast. We observed that a surprisingly broad 
spectrum of organs and cell types of diseased birds contained developing 
fermentation yeasts, demonstrating that these species do not exhibit a high 
preference for cells of the central and peripheral nervous system. We also failed to 
detect yeast fermentation species in 100% of birds with typical clinical signs of 
PDD. These results strongly suggest that the fermentation yeasts are pathogens 
that selectively infect birds. It will be of great interest to determine in future 
experiments which bird species are susceptible to experimental infection with these 
species of yeasts and which species develop yeast-induced disease. 

 
Conclusions 

 
The natural transmission of fermentation yeasts may be from bird to bird 

and that such transmission may occur by the fecal-oro-nasal route. 
The detection of yeast fermentation species is difficult, in many cases the 

birds with typical clinical signs of PDD is not diagnosed and the evolution of 
disease is fatal. 

The treatment have efficacy if the diagnosis is fast and the therapeutically 
intervention are complex, following the rehydration and yeasts development, to 
prevent metabolic disorders. 

The therapeutically intervention must be for a long time, the treatment is 
conduct to remake the normal micro flora in proventricullum and to prevent the 
development of yeasts. 

 
References 

 
1. Gelis, S., Evaluating and treating the gastrointestinal system. In: Harrison 

GJ, Lightfoot TL. (eds): Clinical avian medicine. Florida: Spix Publishing Inc., 
2006, pp. 429-432. 

2. Schmidt, R.E., Pathology of gastrointestinal disease in psittacine parrots, 
Sem Avian Exot Pet Med, 1999, 8, 75-82. 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLIII (1), 2010 TIMIŞOARA 
 

 85  

3. Hadley, T.L., Disorders of the psittacine gastrointestinal tract, Vet Clin Exot 
Anim, 2005, 8, 329-349. 

4. Adamcak, A., Hess, L.R., Quesenberry, K.E., Intestinal string foreign body 
in an Umbrella Cockatoo (Cacatua alba), J Avian Med Surg, 2000, 14, 257-
263. 

5. Leach, M.W., Paul-Murphy, J., Lowenstine, L.J., Three cases of gastric 
neoplasia in psittacines, Avian Dis, 1989, 33, 204-210. 

6. Phalen, D., Diagnosis and management of Macrorhabdus ornithogaster 
(formerly Megabacteria), Vet Clin N Am. Exot Anim Pract, 2005, 8, 299-306. 

7. Mannl, A., Gerlach, H., Leipold, R., Neuropathic gastric dilatation in 
psittaciformes, Avian Dis, 1987, 31, 214-221.  

8. Dustan, C.F., Proventricular dilatation syndrome in large psittacine parrots, 
Avian Dis, 1984, 28, 813-815. 

9. Kistler, A.L., Gancz, A., Clubb, S., Recovery of divergent avian 
bornaviruses from cases of proventricular dilatation disease: identification of 
a candidate etiologic agent. Virol J, 2008, 5, 88-102. 

10. Dahlhausen, B., Resolution of clinical proventricular dilatation disease by 
cyclooxygenase 2 inhibition. (Abstract). Proc Annual Conf Assoc Avian Vet 
2002, 9-12. 

11. Dennison, S.E., Paul-Murphy, J.R., Adams, W.M., Radiographic 
determination of proventricular diameter in psittacine parrots. J Am Vet Med 
Assoc, 2008, 232, 709-714. 

12. Gregory, R.C., Latimer, K.S., Campagnoli, R.P., Ritchie, B.W., Histologic 
evaluation of the crop for diagnosis of proventricular dilatation syndrome in 
psittacine parrots, J Vet Diagn Invest, 1996, 8, 76-80. 


