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Abstract
 
This case report examines a severe case of traumatic ventriculo-peritonitis in African ostriches within University of Mai-
duguri zoological garden setting. It provides a comprehensive analysis of the clinical presentation, diagnostic procedures, 
and post-mortem findings. The ostriches involved, one female and one male (each 5 years old), were part of a breeding 
program aimed at contributing to the preservation of this endangered species. During the routine health checks, the 
male ostrich was observed to be lethargic, anorexic, and displaying abdominal distension. Physical examination revealed 
severe abdominal discomfort, tachycardia, and tachypnea. Diagnostic imaging, including radiographs and ultrasonogra-
phy, showed the presence of free fluid in the coelomic cavity. The patient was scheduled for surgery but, unfortunately, 
died the night before the procedure. A detailed necropsy and further analysis were conducted to determine the exact 
cause of death and to refine future diagnostic and treatment protocols for the benefit of the zoo’s animal population. The 
bird carcass was highly dehydrated and emaciated. Post-mortem examination further revealed extensive peritonitis, with 
adhesion of the ventriculus and some part of the proventriculus to the left thoracoabdominal wall, as well as complete 
depletion of the coronary fat of the heart. Additionally, the presence of polythene bags, gravel, sticks and wires that had 
perforated the ventriculus resulting in peritonitis. Histopathology confirmed acute fibrinous peritonitis with suppurative 
inflammation in the coelomic cavity, consistent with the diagnosis of traumatic ventriculo-peritonitis. It was later discov-
ered that the predisposing factors were ingestion of metallic objects and other non-digestible materials by residents of the 
Dalori IDP camp. Addressing this issue is imperative to ensure the health and well-being of the zoo’s captive animals and 
to uphold its mission of conservation and education. By engaging the community, improving waste management, enhanc-
ing security, and raising public awareness, we can collectively safeguard this precious asset for future generations.
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Introduction

Zoological gardens play a vital role in the conservation of en-
dangered species and provide an opportunity for the public 
to connect with wildlife (Fukano et al., 2020; Spooner et al., 
2023). The well-being of animals in these settings is para-
mount, and veterinary care is central to achieving conserva-
tion goals (Tallo-Parra et al., 2023).
The concept of zoos has always been a subject of controversy, 
with various concerns raised by researchers (Maynard, 2018). 
Some argue that animals can seem to be controlled and con-
fined for human benefit, rather than their own welfare (Nor-

mando et al., 2018). Additionally, interactions with visitors 
may not always serve the best interests of the animals (Aru-
mugam et al., 2020). Furthermore, the conservation goals of 
zoos are sometimes not fully realized due to the presence of 
animals (Vasconcellos et al., 2016).
Certain species may not thrive in captivity due to specific as-
pects of their natural history, and the stress responses of cap-
tive animals can differ from those in the wild, especially when 
they cannot avoid human presence (Rose and Riley, 2022). Dif-
ferences in environmental conditions between captivity and 
the wild can lead to long-term health issues and reduced lifes-
pans for animals in captivity (Potter and Clauss, 2005).
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To justify the positive aspects of zoos, it is crucial for them 
to continually improve their care and management practices, 
tailoring them to the specific needs of each species (Clay and 
Visseren-Hamakers, 2022). Additionally, ongoing assessments 
of the individual needs of the animals within these species are 
essential.
The University of Maiduguri Zoological Garden is a captivating 
destination for nature enthusiasts and animal lovers in Mai-
duguri, Nigeria. This tranquil sanctuary within the university 
campus houses a diverse range wildlife species from both lo-
cal and international origins. Visitors to the zoo will have the 
opportunity to encounter a selection of captivating animals, 
including indigenous species like African freshwater Croco-
diles, Horses, Gazelle monkeys, snakes and various bird spe-
cies. These animals are carefully curated and housed within 
spacious enclosures that mimic their natural habitats, allow-
ing them to thrive in a secure and comfortable environment.
The management of the University of Maiduguri Zoological 
Garden is committed to the well-being and welfare of its ani-
mal residents. They place a strong emphasis on providing ap-
propriate nutrition, medical care, and environmental enrich-
ment. Animals are fed diet, tailored to their specific dietary 
needs, and are closely monitored by experienced caretakers 
and veterinarians. Additionally, the zoo's management team 
ensures that the enclosures are designed with the animals' 
welfare in mind, incorporating features that encourage natu-
ral behaviors and mental stimulation.
Although significant efforts are made to ensure the well-being 
of animals in captivity, they can still face health problems due 
to ingesting materials that are harmful or indigestible, poten-
tially leading to conditions like impactions or peritonitis.
Traumatic ventriculo-peritonitis (Hardware disease) develops 
as a consequence of perforation of the ventriculus in birds by 
sharp metallic objects. Generally, traumatic peritonitis is most 
common in mature large ruminants (cattle) and avian species 
such as the Ostriches, turkeys and even chickens and rarely 
reported in other avian species (Ramanan et al., 2021; Adam 
et al., 2022).
Ostriches commonly ingest foreign objects, because they do 
not discriminate against metallic materials in their feed or 
environment. They tend to swallow any object they can grab 
with their beak (Irfan et al., 2020). Swallowed metallic objects, 
such as nails or pieces of wire, fall directly into the gastrointes-
tinal tract and are subsequently carried over to the ventriculus 
(Adam et al., 2022). Contractions of the venticulus may pro-
mote penetration of the wall by any swallowed sharp edged 
metallic objects. Perforation of the wall of the venticulus al-
lows leakage of ingesta and bacteria, which contaminates the 
peritoneal cavity. The resulting peritonitis is generally local-
ized and frequently results in adhesions (Ogbe et al., 2016).
This case report centers on a traumatic ventriculo-peritonitis 
case in African ostriches at University of Maiduguri Zoological 
garden, Maiduguri, Nigeria, emphasizing the importance of 
comprehensive healthcare in zoo settings.

Case Presentation

Clinical History:
Two African ostriches (Struthio camelus) were housed togeth-
er in a large enclosure at University of Maiduguri, Zoological 
garden, Maiduguri, Nigeria. The ostriches, one female and 
one male (each 5 years old), were part of a breeding program 
aimed at contributing to the preservation of this endangered 
species.
The veterinary team has been alerted to one of the ostrich-
es deteriorating condition, prompting a rapid response from 
the zoo’s medical professionals for emergency intervention. 
On routine health checks, the male ostrich was observed to 
be lethargic, anorexic, and displaying abdominal distension. 
Physical examination revealed severe abdominal discomfort, 
tachycardia, and tachypnea. Diagnostic imaging, including ra-
diographs and ultrasonography, showed the presence of free 
fluid in the coelomic cavity.

Diagnostic Procedures:
Upon presentation, the following diagnostic procedures were 
performed:
1. Radiography: Abdominal radiographs confirmed the pres-
ence of free air within the coelomic cavity, indicative of an in-
tracoelomic air sac rupture.
2. Ultrasonography: Ultrasonography revealed moderate to 
severe coelomic effusion and fibrin deposits within the ab-
dominal cavity.
3. Blood Analysis: Hematological and biochemical profiles 
showed leukocytosis and elevated serum protein levels.
Based on these findings, a diagnosis of traumatic ventriculo-
peritonitis was made, likely resulting from a foreign body 
ingestion leading to the rupture of the proventriculus or giz-
zard. Recognizing the severity of the ostrich’s condition, a 
rapid response team of experienced veterinary doctors and 
technicians was assembled to visit the zoological garden for 
an emergency intervention. The team after assessing the os-
trich’s condition plan for surgery. Tragically, the ostrich passed 
away unexpectedly on the night before the scheduled surgery 
date. Despite the best effort of the veterinary team and the 
use of advanced medical interventions, the ostrich’s condition 
deteriorated rapidly, leading to its unfortunate demise.
A detailed necropsy and further analysis was conducted to de-
termine the exact cause of death and to refine future diagnos-
tic and treatment protocols for the benefit of the zoo's animal 
population.

Necropsy Procedure Description:
To prepare the ostrich for necropsy, the body was moistened 
with water to facilitate the examination, particularly for the 
presence of external parasites and to prevent feathers from 
becoming airborne. Subsequently, the ostrich was positioned 
on a necropsy table in a dorsal recumbent posture.
The process involved sequentially handling each leg of the os-
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Figure 1: The Ostrich carcass before necropsy

Figure 5: Ventriculus containing (a) polythene bags, (b) sticks 
and gravels (red arrows)

Figure 2: Adhension (red arrow) of the Ventriculus and Proven-
triculus to the left thoracoabdominal wall

Figure 4: Liver showing a locally extensive dark-red area and 
multi-focal area of necrosis

trich, extending them away from the body, and making inci-
sions in the skin between the legs and the abdomen on both 
sides. Afterward, both legs were firmly grasped at the femur 
area and gently bent forward, downward, and outward until 
the femurs were detached from their acetabular attachments. 
This maneuver allowed the legs to lay flat on the table.
Further incisions were made in the skin, between the keel 
and vent area, followed by carefully reflecting the cut edge 
forward to expose the neck. A transverse incision was made 
midway between the keel and vent, proceeding through the 
breast muscles on each side. The rib cage, along with the cora-
coid bones and clavicles on both sides, were severed using a 
bone cutter. Finally, the sternum was opened, and the visceral 
structures attached to it were extracted from the abdominal 
cavity for a detailed gross examination."

Post-Mortem Findings:
Bird carcass highly dehydrated and emaciated with scaling of 
the body. Post-mortem examination revealed extensive peri-
tonitis, indicating the severity of the condition. Adhesion of 
the ventriculus and some part of the proventriculus to the left 

thoracoabdominal wall. Complete depletion of the coronary 
fats of the heart. Presence of polythene bags, gravels, sticks 
and some wires that have perforated the ventriculus result-
ing in peritonitis. Locally extensive dark-red areas and patchy 
pale areas were seen on the liver. Histopathology confirmed 
acute fibrinous peritonitis with suppurative inflammation in 
the coelomic cavity, consistent with the diagnosis of traumatic 
ventriculo-peritonitis.

Protocol for Histopathological Examination:
After a 48-hour period, the preserved gizzard tissue sections 
were sliced into 2-3 mm thick pieces and subjected to dehy-
dration using various concentration of alcohol (70%, 80%, 90% 
and 100%) for 15 minutes each. Following this, they under-
went a clearing process in xylene before being embedded in 
paraffin wax. Subsequently, sections with a thickness of 4-5 
microns were cut and subjected to staining using the hema-
toxylin and eosin method, as described by Jensen (2008) and 
Alwahaibi et al. (2015). Finally, the stained slides were exam-
ined at magnification of x4, x10, and x100 under a standard 
light microscope to detete the presence of characteristic or 
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Figure 7: Perforating wires (bean and S- shaped) after removal

Figure 6: Ventriculus showing areas of perforation by wires 
(red arrows)

Figure 3: The heart showing (a) absence of coronary fat with 
(b) focal red patches on the epicardium

suggestive lesions.

Discussion

The Ostrich: The world Largest Living Bird:
The ostrich, known as the world's largest living bird, weight 
exceeding 150 kg (330 pounds), an adult male may be 2.75 
metres (about 9 feet) tall, the female is somewhat smaller. 
The male is mostly black but has white plumes in the wings 
and tail; females are mostly brown. The head and most of the 
neck, reddish to bluish in colour, is lightly downed; the legs, 
including the powerful thighs, are bare. The head is small, the 
bill short and rather wide; the big brown eyes have thick black 
lash (Britannica, 2023). This remarkable avian species belongs 
to the Struthionidae family and is classified under the genus 
Struthio (Cooper, 2000; Mikhailov and Zelenkov, 2020). The 
ostrich's distinctive dome-shaped back, its adaptation to arid 
desert habitats, and its peculiar, camel-like feet have led to 
its species name, camelus. Currently, four distinct subspecies 
are acknowledged, each inhabiting different regions of the 
African continent: the northern savannah (Struthio camelus 

camelus), eastern savannah (Struthio camelus massaicus and 
Struthio camelus molybdophanes), and southern savannah 
(Struthio camelus australis). Notably, a hybridized version of 
the ostrich, resulting from a mix of Struthio camelus australis, 
Struthio camelus massaicus, and Struthio camelus syriacus, is 
commonly referred to as the 'African black' or 'domestic' os-
trich (Verwoerd, 2000). These flightless birds are among the 
largest ground-dwelling avians and are part of a group that 
includes rheas, emus, kiwis, and cassowaries (Cooper, 2000; 
Mikhailov and Zelenkov, 2020).

Challenges Faced by the University of Maiduguri Zoological 
Garden: Impact of Waste Disposal from Dalori IDP Camp:
The University of Maiduguri Zoological Garden serves as a 
crucial institution for education, research, and conservation in 
Borno State, Nigeria. Its primary mission is to conserve and 
protect local wildlife, facilitate research, and educate the pub-
lic about the region's diverse fauna. The zoo houses a wide 
variety of animals, including native species, and serves as an 
invaluable resource for both local and international visitors. 
The zoological garden is situated in the Dalori Area, along the 
Maiduguri to Bama road. This zoological garden is located ad-
jacent to Dalori’s Internally Displace Persons (IDP) camp. Un-
fortunately, despite its noble objectives, the zoological garden 
faces a dire challenge –  the residents of the camp often dis-
pose of their household waste by throwing it over the bound-
ary wall into the zoological garden premises. This behavior, 
driven by the lack of proper waste management infrastructure 
within the camp, poses a severe threat to the well-being of 
the captive animals within the zoo, as it exposes them to the 
ingestion of indigestible materials and other foreign objects 
that could be harmful to their health.
In large animals and captive ratites, the ingestion of foreign 
objects is a fairly common occurrence. Specifically, metallic 
foreign items like nails, wire, screws, and similar items can re-
sult in a condition known as hardware disease (Ogbe et al., 
2016; Devi-Prasad et al., 2017). This is especially prevalent 
in captive settings where construction work has taken place 
within the enclosures or when materials are introduced along 
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through the muscular wall (Smith, 2020; Adam et al., 2022). 
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Traumatic Ventriculo-peritonitis in Ostriches:
Traumatic ventriculo-peritonitis is a common and life-threat-
ening condition in ostriches. The predisposition of these birds 
to ingest foreign bodies due to their indiscriminate feeding 
habits makes them susceptible to such trauma. Prompt diag-
nosis and intervention are vital, as was the case here, even 
though the outcome was unfavorable. Similar cases has been 
reported from Abuja (Ogbe et al., 2016) and Ilorin (Adam et 
al., 2022) in Nigeria.

Conclusion
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biodiversity conservation and education, faces a significant 
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tailed necropsy findings have revealed that traumatic ventri-
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the wall of Dalori’s IDP camp bordering the zoological garden.
This case report also highlights the importance of effective 
veterinary care in zoological gardens for the conservation of 
endangered species, specifically African ostriches. Traumatic 
ventriculo-peritonitis serves as a poignant example of the 
challenges faced in managing the health of these animals. As 
zoological institutions continue their crucial work in species 
conservation, a proactive and multidisciplinary approach to 
veterinary medicine remains essential for the well-being and 
survival of the animals in their care.
Addressing this issue is imperative to ensure the health and 
well-being of the zoo's captive animals and to uphold its mis-
sion of conservation and education. By engaging the commu-
nity, improving waste management, enhancing security, and 
raising public awareness, we can collectively safeguard this 
precious asset for future generations.
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