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Abstract
Background: Camels are subjected to a wide variety of nutritional deficiencies as they are largely dependent upon 
grazing desert plants. As a consequence, the syndrome of pica or depraved appetite is occasionally seen in dromedary 
camels. The condition is manifested as chewing or eating abnormal things such as wood, dirt, bones, stones, clothes, 
plastics, mud, sand, or other inanimate objects. 
Aim: This study was designed to investigate the clinical, ultrasonographic, and postmortem findings in dromedary 
camels with pica or depraved appetite. 
Methods: Twenty-five camels of 5 days to 15 years were examined. Owner complaints included depraved appetite, 
loss of body condition, regurgitation of stomach content, and partial or complete absence of feces. Symptoms described 
were present for a period varying between 3 days, up to 12 months. The stomach compartments and small and large 
intestines were scanned using ultrasonography from the right and left sides of the abdomen. Necropsy was carried out 
on six female and three male camels where the thoracic and abdominal organs were examined with special attention 
to the digestive system.
Results: The affected animals had a history of gradual loss of body conditions, eating foreign objects, decreased or 
total absence of feces, and regurgitation of stomach content. Using ultrasound, the foreign body was imaged occluding 
completely or partially the intestines. Foreign bodies within the rumen could not be visualized with ultrasound. In 
cases where the rumen is impacted by sand, small pin-points revealing acoustic enhancement were imaged. Foreign 
bodies were removed from the rumen at exploratory rumenotomy (n = 11), laparotomy (n = 3), or at necropsy (n = 8) 
in the form of plastics, cloths, sand, mud, wool balls, robes, glasses, or even metallic objects which may be blunt or 
sharp. Sixteen (64%) of the camels were recovered while the remaining 9 (36%) did not survive.
Conclusion: The syndrome of pica or depraved appetite is an important condition in dromedary resulting in the 
ingestion of objects other than normal feed. Substantial economic losses are expected as a result of this syndrome. 
Ultrasonography of the digestive system may help the clinician in some cases to localize of occluding foreign bodies 
in the intestines, while in the transabdominal scanning of the stomach is valuable only in cases of sand impaction.
Keywords: Animals, Animal behavior, Nutrition, Feeding behavior, Ultrasound.

Introduction
In human life, the camel holds a crucial value especially 
in desert and rural regions, due to its multi-purpose 
function and its ability to adapt to harsh environmental 
conditions. In addition, it offers enormous economic, 
cultural, and biological benefits. Camels have a 
considerable role in the lifestyle of various societies, 
particularly those in dry zones in the Middle East and 
the Arabian territory (Kaskous, 2016). Camels exhibit 
unique morphological, biochemical, and behavioral 
traits, which arose from natural and artificial selection 

(Alhaddad and Alhajeri, 2019; AlAskar et al., 2020; 
Alaqeely et al., 2021). Approximately, 29 million 
camels are distributed all over the world, 95% of them 
are dromedaries (Sikkema et al., 2019). However, 
based on an official report issued by the Food and 
Agriculture Organization (FAO), there are about 35 
million dromedaries over the world (FAO, 2018). 
The dromedary camel (Camelus dromedarius) is singular 
among other livestock in both its high adaptation to 
deserts and its multiple uses to humans (Alaskar et al., 
2021). Camels are used for the transportation of humans 
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and goods across deserts with comparative ease. More 
importantly, due to the composition and nutritional 
values, dromedary milk is similar to human milk, and 
therefore perhaps more superior to bovine milk for 
human consumption (Ho et al., 2022). It contains high 
concentrations of several bioactive compounds besides 
its antioxidant, anti-inflammatory, immunomodulatory, 
and medical effects (Al Nohair, 2021; Behrouz et al., 
2022; Ho et al., 2022). Likewise, camel meat is of high 
nutritional value, with 78% water, 19%–22% protein, 
and 3% fat content (Kadim et al., 2022).
Camels are capable of traveling long distances (up 
to 50 km per day) and they primarily graze on desert 
plants such as trees, shrubs, and thorny or salty 
herbaceous plants that are usually not consumed by 
other livestock species. It is generally agreed that camel 
is predominantly a browser, although it also grazes 
on tall succulent young grass. At large, dromedaries 
graze a broad spectrum of fodder plants, including 
thorny bushes, halophytes, and aromatic species 
generally avoided by other domestic herbivores (Iqbal 
and Khan, 2001). In some countries, the production 
of camel meat and milk has intensified; therefore, 
camels are now reared in intensive and semi-intensive 
systems (Padalino and Menchetti, 2021). In addition, 
some modernizations in farming techniques, such as 
machine milking, have been introduced but room for 
improvement still exists (Faye, 2014; Nagy and Juhasz, 
2016).
Since the grazing of dromedaries mostly happens in 
desert-like areas, camels are subjected to a wide variety 
of nutritional deficiencies, since these sand soils are 
often deficient in crucial elements (Firyal, 2007; 
Smith, 2015; Nikvand et al., 2018). As a consequence, 
the syndrome of pica (allotrophagia, geophagia, or 
depraved appetite) is occasionally seen in dromedary 
camels. Pica is therefore associated in most cases 
with dietary abnormalities, either of bulk or, in some 
cases, more specifically fiber, or because of individual 
nutrients, particularly mineral deficiency (Constable et 
al., 2017). The condition starts when the animal refuses 
to eat its normal feed and eats or chews abnormal things 
such as wood, dirt, bones, stones, cloths, plastics, mud, 
sand, or other inanimate objects (Firyal, 2007; Smith, 
2015; Nikvand et al., 2018). According to Constable 
et al. (2017), pica can be classified into three main 
categories; (1) osteophagia, the chewing of bones, (2) 
infantophagia, the eating of young, and (3) coprophagia, 
the eating of feces. However, several other classes are 
reported and include bark eating, wood eating in sheep, 
cannibalism, and the eating of carrion. Salt deficiency 
can result in coat licking, leather chewing, earth-eating, 
and the drinking of urine (Constable et al., 2017).
This article was designed to shed light on the syndrome 
of depraved appetite in the dromedary camel. It focuses 
on predisposing and existing causes, clinical, laboratory, 
and postmortem findings, and control measures.

Materials and Methods
Camels, history, clinical examination and treatment
Twenty-five camels (19 females and 6 males) of 5 days 
to 15 years were examined at the Veterinary Hospital of 
the University of Qassim, and neighboring camel farms 
in Saudi Arabia between 2014 and 2023. These animals 
were referred with a history of depraved appetite, 
progressive weight loss, decreased milk production, 
regurgitation of stomach content, and partial or complete 
loss of defecation. The duration of these symptoms 
varied from 3 days to 12 months. Upon admission, each 
animal gained a full clinical examination including 
rectal temperature, pulse and respiratory rates, mucus 
membranes, and examination of the cardiopulmonary 
and digestive systems. Treatment options included 
oral and parenteral anthelmintic, dietary improvement, 
and oral and parenteral mineral supplantation. In 
camels with foreign bodies in the rumen or intestines, 
rumenotomy or laparotomy was performed (Table 1). 
Animals were maintained and treated according to 
the Laboratory Animal Control Guidelines of Qassim 
University, which basically conforms to the Guide for 
the Care and Use of Laboratory Animals of the National 
Institutes of Health in the USA (NIH publications No. 
86 to 23, revised 1996).
Ultrasonography, rumenotomy, laparotomy, and 
postmortem examinations
The stomach and intestines were imaged with ultrasound 
using 3.5 and 7.5 MHz convex transducers (SonoScape, 
Sonoscape Medical Corporation, China). The stomach 
compartments and small and large intestines were 
scanned transabdominally from the right and left sides 
of the abdomen as previously reported (Tharwat et al., 
2012a; Tharwat, 2020a). When necessary, the digestive 
tract, cardiovascular, respiratory, and urinary systems, 
and the liver were scanned as reported (Tharwat et al., 
2012a,b,c,d,e; Tharwat, 2020a,b,c; Tharwat, 2021; 
Tharwat, 2023a; Sadan et al., 2024). Exploratory 
rumenotomy was performed in 11 camels (nine 
females and two males) where abdominal ultrasound 
did not reveal abnormalities. Intestinal surgery was also 
performed in three female camels. Nine camels that did 
not respond to treatment (six females and three males), 
were euthanized and a postmortem examination was 
performed. The thoracic and abdominal organs were 
examined thoroughly at necropsy and special attention 
was given to the digestive system.
Ethical approval
Animal Care and Welfare Committee of the Deanship 
of Scientific Research at Qassim University, Kingdom 
of Saudi Arabia approved the study design.

Results
Full details including presenting complaints, symptoms, 
diagnosis, treatment, and outcome of the 25 dromedary 
camels with depraved appetites are listed in Table 1. 
The dromedary camels with depraved appetites had 
different presentations, but all of the examined animals 
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Table 1. Owner complaints, symptoms, diagnosis, treatment, and outcome in 25 dromedary camels with depraved appetite.

Camel

No.
Sex Complaint Symptoms Diagnosis Treatment Outcome

1 Female
Pica, body weight 
loss, decreased milk 
production

Decreased body weight Ultrasound, 
Laparotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation

Good

2 Female Pica, partial loss of 
defecation

Decreased body weight 
and dry and hard feces Rumenotomy Mineral oil/5d, rectal 

enema/3d, surgery Good

3 Male Pica, body weight 
loss Decreased body weight Necropsy

Anthelmintic, dietary 
improvement, mineral 
supplantation

Poor

4 Male Pica, partial loss of 
defecation

Decreased body weight 
and dry and hard feces

Ultrasound, 
rumenotomy

Mineral oil/5d, rectal 
enema/3d, surgery Good

5 Female
Pica, body weight 
loss, decreased milk 
production

Severe loss of body 
condition Necropsy

Anthelmintic, dietary 
improvement, mineral 
supplantation

Poor

6 Female Pica, vomiting
Decreased body 
weight, soling head by 
vomitus

Ultrasound, 
Laparotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation, surgery

Good

7 Female Pica, partial loss of 
defecation

Decreased body weight 
and dry and hard feces

Ultrasound, 
rumenotomy

Mineral oil/5d, rectal 
enema/3d, surgery Good

8 Male Pica, body weight 
loss

Severe loss of body 
condition Necropsy

Anthelmintic, dietary 
improvement, mineral 
supplantation

Poor

9 Male Pica, body weight 
loss Decreased body weight Ultrasound

Anthelmintic, dietary 
improvement, mineral 
supplantation

Good

10 Female
Pica, vomiting, 
decreased milk 
production

Decreased body 
weight, soling head by 
vomitus

Ultrasound, 
rumenotomy

Mineral oil/5d

Rectal enema/3d

Surgical removal of foreign 
bodies, surgery

Good

11 Female Pica, body weight 
loss

Severe loss of body 
condition Necropsy

Anthelmintic, dietary 
improvement, mineral 
supplantation

Poor

12 Female Pica, partial loss of 
defecation

Decreased body weight 
and dry and hard feces

Ultrasound, 
Laparotomy

Mineral oil/5d, rectal 
enema/3d, surgery Good

13 Female
Pica, body weight 
loss, decreased milk 
production

Decreased body weight Rumenotomy
Anthelmintic, dietary 
improvement, mineral 
supplantation, surgery

Good

14 Female Pica, complete loss 
of defecation

Decreased body weight 
and clean rectum of 
feces

Necropsy
Anthelmintic, dietary 
improvement, mineral 
supplantation, surgery

Poor

15 Female
Pica, body weight 
loss, decreased milk 
production

Decreased body weight Ultrasound, 
rumenotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation, surgery

Good

16 Female Pica, vomiting
Decreased body 
weight, soling head by 
vomitus

Ultrasound
Anthelmintic, dietary 
improvement, mineral 
supplantation

Good

(Continued)
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had a history of eating foreign or inanimate objects. 
Pica was evident in some cases upon initial clinical 
examination (Fig. 1). Twelve of the camels (48%) 
were admitted with a history of loss of body weight 
and 8 (32%) with partial or complete loss of defection. 
Seven out of the nine (77.8%) lactating camels in 
this study suffered from decreased milk production. 
An example of such a case is shown in Figure 2. In 
animals undergoing laparotomy, the foreign bodies 
were surgically removed as shown in Figure 3. Bouts 
of repeated vomiting were also found in 5 (20%) of 
the camels. In animals that underwent rumenotomy, 
the foreign bodies were removed as in Figure 4. Eating 
feces (coprophagia) was also found in six camels as 
shown in Figure 5. Sixteen (64%) of the camels were 
recovered while the remaining 9 (36%) did not survive.
Sonographic and postmortem findings are summarized 
in Table 2. In cases of camels presented with a history 
of pica and with decreased or total absence of feces, 

Fig. 1. Pica in a female camel. The animal tries licking the 
iron bars and eating a robe.

Camel

No.
Sex Complaint Symptoms Diagnosis Treatment Outcome

17 Male Pica, body weight 
loss Decreased body weight Necropsy

Anthelmintic, dietary 
improvement, mineral 
supplantation

Poor

18 Female Pica, body weight 
loss Decreased body weight Rumenotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation,  
surgery

Good

19 Female Pica, partial loss of 
defecation

Decreased body weight 
and dry and hard feces Rumenotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation,  
surgery

Good

20 Female

Pica, complete 
loss of defecation, 
decreased milk 
production

Decreased body weight 
and clean rectum of 
feces

Necropsy Mineral oil/5d, rectal 
enema/3d, surgery Poor

21 Female Pica, body weight 
loss Decreased body weight Rumenotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation, surgery

Good

22 Female Pica, body weight 
loss Decreased body weight Rumenotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation, surgery

Good

23 Female Pica, vomiting
Decreased body 
weight, soling head by 
vomitus

Necropsy
Anthelmintic, dietary 
improvement, mineral 
supplantation

Poor

24 Male Pica, complete loss 
of defecation

Decreased body weight 
and clean rectum of 
feces

Ultrasound, 
rumenotomy

Anthelmintic, dietary 
improvement, mineral 
supplantation, surgery

Good

25 Female
Pica, vomiting, 
decreased milk 
production

Decreased body 
weight, soling head by 
vomitus

Necropsy
Anthelmintic, dietary 
improvement, mineral 
supplantation

Poor

Table 1. Continued
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the obstructing foreign body was imaged in 10 of the 
25 camels (40%) occluding completely or partially the 
intestines that may be confirmed at abdominal surgery 
(Figs. 2, 3, and 6). Foreign bodies within the rumen 
could not be visualized with ultrasound owing to the 
gas content. In cases where the rumen is impacted by 
sand, small pin-points revealing acoustic enhancement 
were imaged in 5 (20%) of the camels. An example of 
these cases is shown in Figure 7. Foreign bodies were 
removed from the rumen or intestines at exploratory 
rumenotomy and laparotomy, which included plastics, 
cloths, sand, mud, robes, wool balls, glasses, or even 
metallic objects that were blunt or sharp (Figs. 8 and 9). 

Discussion
In camels, pica was reported to have a variety of 
contributing causes. Dietary deficiency and an 
imbalanced diet especially the shortage of major and 
trace elements such as phosphorus, calcium, iron, copper, 
cobalt, selenium, manganese sodium, and chloride are 

a common factor (Firyal, 2007; Smith, 2015; Nikvand 
et al., 2018). Ingest foreign objects such as plastics, 
cloth, and robes and the low hygienic standards of the 
surrounding environment are other causes (Singh et al., 
2011; Sadan et al., 2020; Sadan et al., 2023). 

Fig. 2. Ultrasonographic findings in an adult female camel 
with a history of pica. The animal was admitted with a 7-day 
history of decreased fecal output and abdominal distension 
(A). Image (B) shows an obstructing foreign body occluding 
the small intestines partially (stars) using a 3.5 MHz sector 
transducer.

Fig. 3. Ultrasonographic findings in a 30-day camel calf with 
a history of pica. The calf was admitted with a 5-day history of 
no defection and abdominal distension (A). Image (B) shows an 
obstructing enterolith occluding the small intestines (stars) using 
a 7.5 MHz sector transducer. Image (C) shows the obstructing 
enterolith detected at right-sided surgical laparotomy.
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Pica in farm animals has been reported to have various 
contributing causes. For instance, in cattle, low levels 
of calcium, phosphorus, iron, zinc, chloride, total 
proteins, sodium, copper, and selenium were detected, 
along with reduced antioxidant activity. (Ocal et al., 
2008; Mohamed, 2018; Nikvand et al., 2018; Onmaz 
et al., 2019). Calcium phosphorus ratio should be 2:1. 
Ketosis and trace element deficiency especially for 
cobalt, copper, iron, zinc, and manganese should also 
be treated, and therefore, mineral blocks should be 
provided all over the year and not on special occasions 
(Constable et al., 2017; Asín et al., 2021; Helmer et al., 
2021).
Phosphorus is essential for the production of milk and 
the building of bones (Begum et al., 2010). Its dietary 
deficiency may originate as a primary condition due 
to a shortage in feed or secondary due to increases in 
dietary calcium (Haskell and Anttilla, 2001). Both trace 
element deficiency and toxicity were reported to affect 
the camels’ reproductive and productive efficiency, as 
well as different aspects of their metabolism and growth. 
Therefore, assessing the status of trace elements in 
camels is an important step toward improving the health 
and productivity of camels (Abdelrahman et al., 2022). 
Among these elements, cobalt plays an important role 
as it is utilized by rumen microflora for synthesizing 
vitamin B12 resulting in chronic anemia. Deficiency of 

iron, copper, zinc, manganese, and selenium may be 
either primary, resulting from low availability in the 
diet, or secondary, due to decreased absorption (Cantile 
and Youssef, 2016; Hill and Shannon, 2019).
The consequences of pica in farm animals are 
numerous. In dairy cattle, the condition is also a 
predisposing cause for traumatic reticuloperitonitis 
(Ocal et al., 2008). Toxicity caused by lead, botulism, 
traumatic reticuloperitonitis, intestinal obstruction, and 
sand impaction are examples of these consequences 
(Melendez et al., 2007; Tharwat and Al-Hawas, 2024). 
The mechanisms of pica are not yet fully understood. 
The condition has also been found with other conditions 
such as ketosis and chronic parasitism (Firyal, 2007; 
Smith, 2015). Therefore, pica in farm animals should 
be differentiated from abnormal behavior associated 
with central nervous system diseases, bovine ketosis, 
and equine behavioral abnormalities associated with 
boredom (Tharwat and Al-Hawas, 2024). 
In camels, feeding foreign objects has several 
complications. One of these complications is the 
obstruction of the esophagus which is frequently 

Fig. 4. Pica in a female camel referred with a history of 
depraved appetite and repeated volition (A). Exploratory 
rumenotomy revealed wool balls, plastics, and robes within 
the rumen (B).

Fig. 5. Pica in two camel groups. Although receive a 
full balanced diet, some camels in (A) and (B) eat feces 
(coprophagia) due to deed deprivation.
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reported in adult and young camels (Hass, 2004; Ahmed, 
2011; Singh, 2011; Ramadan, 2017; Sadan, 2023). 
In addition, pica leads also to different undesirable 
effects on camel health, the economy, and a serious 
impact on productivity (Sadan, 2020). Obstruction of 
the intestines, whether partial or complete, caused by 
ingested foreign bodies, is the most fatal outcome of 
this syndrome in dromedary camels (Tharwat et al., 
2012a). In this study, economic losses were observed 
following pica in the form of progressive weight losses. 
Consequently, there were decreases in meat and milk 
production, as well as instances of partial or complete 
intestinal obstructions.

Predisposing causes of depraved appetite should be 
corrected. Proper disposal of foreign materials should 
be carried out from livestock farms. However, this 
is not possible on a large scale. Internal and external 
parasites should be periodically controlled. In addition, 
addressing any nutrient deficiencies in the diet must 
be corrected to maintain the health of the animals; 
therefore, dietary improvement is also deemed crucial 
(Tharwat and Al-Hawas, 2024). However, it should be 
stated that in this study, coprophagia was found in 6 
animals that were reared on a well-balanced diet and 
did not have any other, non-related medical problems. 
The latter case is usually observed in farms where 

Table 2. Ultrasonographic and postmortem findings in dromedary camels with depraved appetite.
Camel No. Sonographic findings Postmortem findings
1 Echogenic materials within the small intestine Not performed
2 Not performed Not performed

3 Could not image any abnormalities Large amounts of plastics, cloths, sand, mud and robes, 
glasses, or even metallic objects  in the rumen

4 Small pin-points revealing acoustic 
enhancement Not performed

5 Could not image any abnormalities Large amounts of sand, robes and metallic objects in the rumen
6 Small pin-points revealing acoustic enhancement Not performed
7 Echogenic materials within the large intestine Not performed
8 Could not image any abnormalities Large amounts of sand, mud and robes in the rumen
9 Echogenic materials within the rumen Not performed

10 Small pin-points revealing acoustic 
enhancement Not performed

11 Could not image any abnormalities Large amounts of robes, glasses and metallic objects in the rumen
12 Echogenic materials within the large intestine Not performed
13 Not performed Not performed

14 Could not image any abnormalities Large amounts of robes, mud and metallic objects in rumen 
and intestines

15 Small pin-points revealing acoustic enhancement Not performed

16 Echogenic materials within the small and large 
intestine Not performed

17 Could not image any abnormalities Large amounts of plastics, glasses and metallic objects in the 
rumen

18 Not performed Not performed
19 Not performed Not performed

20 Could not image any abnormalities Large amounts of robes, mud and metallic objects in rumen 
and intestines

21 Not performed Not performed
22 Not performed Not performed
23 Could not image any abnormalities Large amounts of plastics and robes in the rumen

24 Small pin-points revealing acoustic 
enhancement Not performed

25 Could not image any abnormalities Large amounts of robes, mud and metallic objects in the rumen
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camels are deprived of feed for long periods or when 
the time between meals is prolonged. 
During the past 13 years, our research group has 
focused on the effectiveness of diagnostic imaging 
techniques in dromedary camels either in the healthy 
or diseased conditions (El-Tookhy and Tharwat, 2012; 
Ali et al., 2018; Al-Sobayil et al., 2018; Tharwat 
et al., 2012a,b,c,d; Tharwat, 2013a; Tharwat et al., 
2013; Tharwat and Al-Sobayil, 2016a; Tharwat et al., 
2018a; Tharwat, 2019; Tharwat, 2020a,b,c; Tharwat, 
2021a,b; Tharwat and Al-Hawas, 2021; Tharwat and 
El-Tookhy, 2021; Tharwat et al., 2021; Tharwat and 
Al-Hawas, 2023; Tharwat et al., 2023; Tharwat; 2024; 
Tharwat and Al-Hawas, 2024). In these studies, the 
occluding foreign body was imaged obstructing the 
intestines either partially or completely. Because of 
the gaseous contents, the foreign bodies could not be 

Fig. 6. Ultrasonographic findings in camels with depraved 
appetite. In image (A), a wool ball (5.4 × 4.2 cm) was 
detected obstructed the small intestines in an adult male camel 
(arrow). Image (B) shows a foreign body detected within the 
small intestines in a 5-day female camel calf (arrow). Images 
were taken from the right lower abdomen using 3.5 and 
7.5 MHz sector transducers, respectively. Image (C) shows 
the obstructing wool ball detected at necropsy of the camel 
shown in Fig. 6A.

Fig. 7. Ultrasonographic and postmortem findings in an adult 
female camel with a history of pica and decreased fecal output 
and abdominal distension. Image (A) was taken using a 3.5 
MHz sector transducer and shows sonography of the rumen 
from the left lower abdomen where several pin-points acoustic 
shadowing were imaged. Image (B) shows large amounts of 
sand within the rumen detected at postmortem examination.
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localized within the rumen. However, in camels with 
rumen sand impaction, shining pin-points with acoustic 
enhancement are clearly visualized. 

Conclusion
The syndrome of pica or depraved appetite is an 
important condition in dromedary camels. It was 
found in camels fed even a well-balanced diet resulting 
in ingestion of any objects other than normal feed. 
Substantial economic losses can be expected as a result of 
this syndrome as 36% of camels under investigation did 
not respond to treatment and collapsed. Death might be 
attributed to intestinal obstruction or some other critical 
conditions. Dietary abnormalities such as mineral or 
protein deficiency, parasitism, malnutrition, and ketosis 
are predisposing factors. Major complications may 
include progressive weight loss, choking, poisoning, and 
even death. Imaging of the digestive system enabled the 
clinician in 10 out of 25 cases (40%) for the localization 
of occluding foreign bodies in the intestines, while in 
the rumen, ultrasonography was only valuable in cases 
of sand impaction.
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Fig. 8. Pica in two female camels with a history of reduced 
feed intake and weight loss. Exploratory rumenotomy 
revealed large amounts of plastics, cloths, and robes in the 
image (A), and plastics and robes in image (B).

Fig. 9. Pica in two female camels with a history of reduced 
feed intake and weight loss. Exploratory rumenotomy in the 
first animal (A) revealed numerous sharp and blunt metals 
and glasses. In the second female (B), sharp and blunt metals, 
chains, and sharp nails were found.
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