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Pathoanatomical studies of  diseases that affect wild animals are extremely important 
as appropriate measures can then be taken for the prevention and control of  such 
diseases. We report here the case of  death of  a greater rhea (Rhea americana) by intestinal 
intussusception secondary to the ingestion of  a large amount of  sand. The animal was 
bred at the Center for Multiplication of  Wild Animals of  the Federal Rural University 
of  the Semi-Arid. The animal died after presenting clinical signs of  apathy, weakness, 
prostration, and inability to move, drink water, or eat. After death, the carcass was 
immediately sent for necropsy. During necropsy, intussusception was found involving 
the jejunum, ileum, and colon. The duodenum contained large amounts of  coarse 
sand. The invaginated intestinal segments were reddish in color, with necrotic spots, 
and covered by a fibrinous exudate. Histopathological examination of  the invaginated 
segments showed necrosis of  the enterocytes, detachment of  the intestinal epithelium, 
and the presence of  inflammatory cells. The ingestion of  a large amount of  sand may have 
resulted in altered intestinal transit, contributing to the occurrence of  intussusception, 
which resulted in ischemic alterations, intestinal necrosis, and consequent death of  the 
animal.
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INTRODUCTION

Greater rhea (Rhea americana) are large birds that belong to the group of  ratites, 
order Rheiforme, family Rheidae, and genus Rhea [1]. They hold significant scientific 
importance because of  their remarkable adaptability in captivity and zootechnical 
value for producing meat, leather, and feathers [2].
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Infectious or non-infectious diseases of  the digestive system that affect the ratites, 
such as enteritis, gastric perforation, intestinal impaction, and, in rare cases, intestinal 
intussusception, have been increasing over the years [3,4].
Among the obstructive alterations of  the gastrointestinal tract, intussusception 
deserves special attention since it is not often reported in ratites and is not always 
diagnosed easily, and may be related to the death of  these animals in nature or even 
in captivity. In this context, we present the first case report on the occurrence of  
intestinal intussusception secondary to the ingestion of  a large amount of  sand in a 
specimen of  greater rhea.

CASE PRESENTATION

In this study, pathomorphological examination was performed on a female greater 
rhea (Rhea americana), approximately 1 year old, raised at the Center for Multiplication 
of  Wild Animals, a scientific breeding facility of  the Federal Rural University of  the 
Semiarid, which is registered with the Brazilian Institute for the Environment and 
Renewable Natural Resources (IBAMA No. 14.78912). The rhea was raised in an 
enclosure, measuring 20.00 × 10.00 m, with a sand floor, and fed commercial ration 
for rhea cultures, regional fruits (papaya, banana, watermelon, and melon), green 
vegetables, and water ad libitum. 
The patient presented clinical signs of  restlessness, anorexia, weakness, drooping wings, 
ruffled feathers, watery diarrhea with blood, and tenesmuses. On clinical examination, 
the animal was found to be markedly dehydrated, with congested mucous membranes, 
and tenderness on abdominal palpation. Treatment was established using antibiotic 
therapy (enrofloxacin 5 mg/kg intramuscularly and metronidazole 25 mg/kg orally); 
however, the animal did not respond to treatment, and the clinical picture worsened 
with manifestations of  apathy, weakness, prostration, and inability to move and ingest 
food and water, and death occurred 72 h after the onset of  clinical manifestations. 
The animal was then sent to the Laboratory of  Veterinary Pathology of  the 
Animal Sciences Department of  the University Federal Rural do Semi-Árido for 
pathoanatomical analysis. We used the necropsy technique proposed by Rae [5], with 
an external examination of  the animal, followed by the opening of  the thoraco-
abdominal cavities and macroscopic visualization of  the organs in situ to identify the 
presence of  eventual alterations. The organs that presented alterations were submitted 
for histopathological analysis and photographic documentation.
Organ fragments, such as the liver, kidney, spleen, esophagus, proventriculus, muscular 
stomach, intestine, heart, and lung, were collected and fixed in 10% buffered formalin 
for histopathological examination.  The organ fragments were embedded in paraffin, 
cut to 5-μm thickness using a microtome (Leica RM2125 RT), and stained using 
hematoxylin-eosin [6]. Microscopic analysis of  the slides was performed using a light 
microscope (Leica ICC50 HD) and photomicrographic documentation using the 
Leica software (v2.0.0. Microsystems Ltd., Heerbrugg, Switzerland).
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During necropsy, examination of  the digestive tract revealed the presence of  segments 
of  the jejunum, ileum, and cecum with thickened walls, measuring approximately 10.5 
cm in diameter, suggesting a condition compatible with intestinal obstruction (Figure 
1A). Examination of  the intestinal tract to determine the cause of  the obstruction 
revealed a segment of  the intestine invaginating the lumen. The invaginated intestinal 
segment (intussusception) was reddish in color and covered by a film of  yellowish-
white fibrinous exudate with dark spots indicating necrosis (Figure 1B). Thus, a 
diagnosis of  intestinal intussusception was established. Upon opening the duodenum, 
it was possible to observe a large amount of  coarse sand in the intestinal contents 
(Figure 1C). Other findings included the presence of  moderate amounts of  bloody 
fluid in the thoraco-abdominal cavities, in addition to the congested proventriculus, 
gizzard, liver, kidneys, and lungs. Histological examination of  the invaginated intestinal 
segment revealed severe necrosis of  the enterocytes, associated desquamation of  the 
intestinal epithelium, and the presence of  a mixed inflammatory infiltrate in the lamina 
propria composed of  heterophils, monocytes, macrophages, and lymphocytes and 
vascular congestion (Figure 1D). No histological changes were observed in the other 
organs.

Figure 1. Macroscopic findings of  intestinal intussusception in a greater rhea (Rhea americana) 
(A). The intussusception is thickened and reddish in color, covered by a yellowish film, with 
fibrinous exudate and necrotic spots (dashed circle) (B). Presence of  a large amount of  coarse 
sand mixed with intestinal contents (arrow) (C). Histopathological findings from the intestine 
with intussusception showing necrosis of  enterocytes (dashed square), detachment of  the 
intestinal epithelium, presence of  inflammatory cells, and vascular congestion (asterisk); H&E 
= hematoxylin and eosin (D).
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The case of  intussusception in the present report emphasizes the importance of   
necropsy as a diagnostic method. Post-mortem examination allows obtaining relevant 
information about the causes and circumstances of  the animal’s death and is therefore 
extremely important, particularly owing to the limited availability of  information on 
the pathological processes that affect some species of  wild animals with zootechnical 
and economic potential, especially the greater rhea.
Intestinal intussusception consists of  the invagination of  an intestinal segment into 
the lumen of  the adjacent segment [7], the first of  which is called intussusceptum (the 
branch that is invaginated), and the second is called intussuscipiens (the branch that 
invaginates) [8]. Intussusception is a complex disease that is of  great relevance for 
diseases of  the digestive tract that affect domestic and wild animals and requires an 
early diagnosis to avoid more serious complications [7,9-12].
The incidence of  intussusception in the gastrointestinal tract has been reported 
frequently in domestic species, such as dogs and cats, as a result of  gastroenteritis 
caused by bacterial infections [7,10]. In wild species, previous studies have described 
intussusception in reptiles, as in the snake Pantherophis guttatus, associated with 
cryptosporidiosis [9], and in a sea turtle, Chelonia mydas, associated with parasitic 
infestation with Octangium sp. [12].
Intussusception has also been reported in birds, such as in a tawny eagle (Aquila 
rapax), which was presented with intussusception in the ileo-cecum-rectal segments, as 
confirmed using celioscopy [13]. Rectal intussusception and cloacal wall prolapse in a 
hybrid falcon (Falco cherrug x Falco peregrinus) associated with bacterial enteritis [14] were 
also reported. In birds belonging to the ratites group, a case of  intestinal intussusception 
was described in an ostrich (Struthio camelus) that presented necrotizing and ulcerative 
inflammatory changes in the intestine along with the presence of  bacterial colonies 
[3]. Another case occurred in a 4-month-old rhea (Rhea americana) that died acutely and 
presented at necropsy multiple intussusceptions of  the small intestine. The results of  
necropsy revealed that multiple intussusceptions of  the intestine were associated with 
proventricular impaction by foreign bodies, such as fragments of  sticks and stones 
[15].
The present report describes intussusception caused by sand accumulation in Rhea 
americana. The proposed pathogenesis for cases of  enteric intussusception is related to 
increased peristaltic activity of  the proximal segment of  the intestine that drives the 
segment into the distal segment causing invagination, thus leading to development of  
the obstructive process. The most cases of  intussusception are secondary to a prior 
pathological condition in the bowel that serves as the starting point, in which foreign 
bodies, the presence of  parasites, gross and poorly digested food, and intraluminal 
masses or tumors stand out [16]. The major consequences of  intussusception are 
partial or total obstruction, ischemia, necrosis, intestinal rupture, secondary tympanism, 
toxemia, or septic shock, which contribute to the fatal course of  the condition [17,18]. 
Necropsy findings from a study in older laying hens, concluded that intussusception 
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of  the proventriculus is also a cause of  sporadic emaciation (prominent keel, marked 
muscle atrophy, and generalized serous atrophy of  fat), culling, and mortality, although 
no etiologic agent was identified [18].
In the present case, the only alteration found in the digestive tract as a predisposing 
factor to intussusception was the presence of  a large amount of  coarse sand in the 
lumen of  the intestine, which suggests the involvement of  this abnormal intraluminal 
content in the genesis of  intussusception. Sand-related gastrointestinal disease, also 
known as sandy enteropathy or sablosis, is a gastrointestinal disease that has been 
reported in herbivorous mammals [19]. The ingestion of  sand can occur from forage 
offered on the ground, ingestion of  water from streams or weirs, and behavioral 
disturbances. Sand ingestion can also occur as a result of  deficiency of  micronutrients 
in the diet, such as cobalt, phosphorus, and magnesium [4,19,20]. When small amounts 
of  sand are ingested, they generally do not result in clinical manifestations; however, 
if  significant amounts accumulate, chronic diarrhea, weight loss, and acute abdomen 
may be observed [4,20].
In this report, a large amount of  sand was found in the intestinal lumen, which may 
have resulted in alterations in the intestinal transit and peristalsis, contributing to the 
occurrence of  intussusception, resulting in ischemic alterations, intestinal necrosis, and 
death. This case report highlights the importance of  pathoanatomical examination as 
it allows us to safely state the definitive diagnosis of  the cause of  death, thus allowing 
the recognition of  diseases previously unknown or considered rare in wild animals. 
This, therefore, contributes to proper management in the captive feeding of  this 
species.
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INTUSUSCEPCIJA USLED AKUMULACIJE PESKA KOD PTICE 
VELIKI NANDU (RHEA AMERICANA)

Jael Soares Batista, Moacir Franco de Oliveira, Tiago da Silva Teófilo, 
Ana Caroline Freitas Caetano de Sousa, Wanderson Lucas Alves dos Santos, 
Igor Renno Guimarães Lopes, Ana Indira Bezerra Barros Gadelha, Moisés 
Dantas Tertulino, João Vitor de Oliveira Gurgel, Radan Elvis Matias de 
Oliveira

Patoanatomska ispitivanja bolesti koje pogađaju divlje životinje su izuzetno važna, a 
potrebno je i preduzeti odgovarajuće mere radi prevencije i kontrole tih bolesti. Pred-
met ovog izveštaja je uginuće ptice veliki nandu (Rhea americana) usled intususcepcije 
creva uzrokovane gutanjem velike količine peska. Životinje su uzgajane u Centru za 
razmnožavanje divljih životinja FRU – stepsko područje. Smrt životinje je nastupila 
nakon ispoljavanja kliničkih znakova apatije, slabosti, klonulosti, nemogućnosti kre-
tanja i neuzimanja vode i hrane. Nakon smrti, leš životinje je odmah poslat na ne-
kropsiju. Tokom obdukcije utvrđeno je postojanje intususcepcije jejunuma, ileuma i 
debelog creva. U duodenumu je ustanovljena velika količina krupnog peska. Invagirani 
segmenti creva su bili crvenkaste boje sa nekrotičnim poljima, i prekriveni fibrinoznim 
eksudatom. Histopatološko ispitivanje invagiranih segmenata ukazalo je na nekrozu 
enterocita, odvajanje crevnog epitela i prisustvo ćelija inflamacije. Gutanje velike koli-
čine peska je moglo da ima za posledicu promene u prohodnosti creva, što je doprine-
lo stvaranju intususcepcije, koja je dalje uzrokovala ishemijske promene, nekrozu i na 
konačno uginuće životinje.


