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Abstract
   Cosmetic enhancement techniques, including the illegal injection of air into the throat and neck regions, have emerged as meth-
ods of cheating in camel beauty competitions. This study aimed to clinically characterize and diagnose the effects of air injection in 
camels using multiple imaging modalities. A total of 2,136 camels were examined clinically and with imaging techniques, including 
radiography, computed tomography (CT), ultrasonography and infrared thermography. Camels exhibiting abnormal swelling or tis-
sue changes in the throat and neck regions were compared to a control group of healthy animals.

   Two hundred twelve camels (10%) were identified as having been injected with air. Clinical findings included subcutaneous crepi-
tus, localized swelling, hard nodules, skin thickening, and, in severe cases, abscess formation. Ultrasonography proved the most sen-
sitive diagnostic tool, revealing hyperechoic air pockets, shadowing artifacts, and fluid accumulation in advanced cases. Radiography 
detected radiolucent air pockets and chronic tissue changes, while CT provided detailed mapping of air distribution and associated 
complications. Infrared thermography supported the findings by highlighting abnormal temperature patterns but lacked specificity. 
No such abnormalities were found in the control group.

   These findings demonstrate that air injection for cosmetic purposes in camels is detectable through a combination of clinical ex-
amination and advanced imaging. The practice poses significant health risks and welfare concerns, highlighting the need for routine 
screening, regulatory enforcement, and education to prevent such unethical practices in camel competitions.

Keywords: Dromedary Camel; Cosmetic Enhancement; Air Injection; Radiography; Computed Tomography; Ultrasonography; infra-
red Thermal Camera; Beauty Competition

US: Ultrasonography; IRT: Infrared Thermography; EMG: Electro-
myography; CT: Computed Tomography; n: Number

Introduction
Camel beauty contests, known locally as Mazayen al-Ibl, repre-

sent a unique cultural institution that has emerged as one of the 
most significant expressions of Arabian Gulf heritage. These com-
petitions, where camels are evaluated based on strict aesthetic cri-

teria, serve as a testament to the region’s deep-rooted connection 
with these remarkable animals [1]. Beyond mere spectacle, these 
contests embody centuries of traditional knowledge and cultural 
values while adapting to modern sensibilities [2].

The tradition of evaluating camel beauty has its roots in Bed-
ouin culture, where camels have long been valued not only for their 
utility but also for their aesthetic qualities. The practice evolved 
from informal gatherings where Bedouin tribes would showcase 
their finest animals to today’s highly organized festivals, with the 
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King Abdulaziz Camel Festival in Saudi Arabia emerging as one of 
the most prestigious events in the region [3]. In the Arabian Gulf 
societies, camel beauty contests represent far more than competi-
tive events. They serve as cultural bridges, connecting contempo-
rary Gulf citizens with their nomadic heritage while fostering so-
cial bonds and tribal pride. These contests have become platforms 
for preserving traditional knowledge and passing it to younger 
generations [4].

The economic implications of camel beauty contests are sub-
stantial. Prize money can reach millions of dollars, creating a spe-
cialized economy around camel breeding and care. These festivals 
have evolved into major cultural tourism events, contributing sig-
nificantly to local economies through associated activities such as 
traditional crafts, hospitality services, and cultural performances 
[5,6].

The King Abdulaziz Camel Festival in Saudi Arabia is a promi-
nent event celebrating the cultural significance and heritage of 
camels. The festival includes camel beauty contests where cam-
els are judged based on their physical appearance, including at-
tributes like long, droopy lips and a shapely hump. However, the 
pursuit of winning has led to unethical practices, including the use 
of cosmetic enhancements such as Botox and fillers to alter the ap-
pearance of camels [7].

Recent years have witnessed growing concerns about artificial 
enhancement methods in camel beauty contests [8]. While there 
is no documented evidence in veterinary medicine of injecting air 
into the throat area of camels specifically for beauty enhancement, 
it is crucial to consider the potential risks and ethical implications 
of such a practice. Injecting air could lead to serious health com-
plications, including respiratory distress or damage to the throat 
tissues. This would not only violate animal welfare standards but 
also undermine the integrity of the competition.

In continuation to our previous work, under title of  “estab-
lishment of Diagnostic Imaging Protocol for Detection of Tissues 
Changes Related to Lips Stretching as a Popular Cheating Cos-

metic Procedure in Dromedary Camels” that reviewed the role of 
ultrasound, EMG, IRT and CT imaging in diagnosis and highlight-
ing its importance in tracking the effects and complications of lips 
stretching on the tissue as a popular cheating cosmetic procedure 
in dromedary camels and monitoring the changes that occur in the 
nature of the tissue at long intervals, whether they are recent or old 
changes, [9] our research is the first of its kind to reveal this type 
of tampering and fraud in Arabian camel beauty enhancement and 
focused on describing the most frequent locations of injected air, 
developing effective detection and screening methods, explore the 
potential implications and promoting ethical standards in animal 
competitions. 

Material and Methods
Camel’s population

The research took place at Salam Veterinary Group’s Camel Hos-
pital, concentrating on cases admitted from January 1, 2022, to Jan-
uary 31, 2025, to identify unlawful practices and alterations made 
to camels to improve their appearance. A thorough evaluation was 
conducted on 2,136 dromedary camels (Camelus dromedarius), 
ranging in age from 2 months to 10 years and weighing between 
100 and 650 kg, to evaluate these modifications. As a control group, 
60 camels, matched by age and weight and not subjected to any 
cosmetic enhancements, were examined concurrently.

The clinical and imaging examinations were performed under 
Sedation which was performed in all camels (n = 1435), each time 
by I.V. administration of xylazine (Bomazine 2%, BOMAC Laborato-
ries Ltd., New Zealand) at dose of 0.2 mg/kg, IV [10,11].

Radiographic investigations 
Radiographic examination of the head and neck regions was car-

ried out using Atomoscope HF400V portable x-ray unit Max.output 
power: 6.0kW Line voltage: AC, single phase, 230V, 50/60Hz Focal 
spot: 1.2mm × 1.2mm kV range: 30kV-120kV (2kV step) mA range: 
42mA(0.11-2.0sec)@82-100kV 40mA(0.01-0.1sec),28mA(0.11-
2.0sec)@102-120kV 60mA(0.01-0.1sec),42mA(0.11-2.0sec)@30-
38kV Timer: 0.01-2.00sec (DLC Vet Pty Ltd. , Japan).
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A lateral view and a dorsal-ventral view with 76 kVp, 1.6 mAs, 
15mA and a 70 cm focal film distance were used to examine the 
all camels with its neck extended. All obtained radiographs were 
subjectively interpreted. Each radiograph was interpreted while 
blinded as to which camels received air injections or not.

Computed tomography investigations
The CT examinations were conducted using the robot, also 

called EDAMIS (Equine Dual-Arm Multi-modality Imaging System), 
was developed in the United States by Orimtech LTD. The robot is 
more than 3 meters tall and weighs almost 6 tones.

Prior to image acquisition, It is preferable to maintain the tem-
perature of the CT room at 20–28°C with humidity of 30-60%. A 
requirement of 7.1 kW peak heat output is necessary to support 
the equipment in the CT scanning room.

After the CT machine setup, the camels were loaded after im-
mobilization in sternal recumbency on Haico’s adjustable height 
feature surgical table after slight sedation as mentioned before. 
Once the camel is sedated, the head and neck were extended onto 
a cradle to perform CT to avoid muscle overlap with Placement 
of cushions under the body and neck to maintain alignment and 
avoid motion artifacts.

For camel head and neck imaging, the starting point was start-
ing from the mandibular ramus or jaw and scan caudally to the 
thoracic inlet (top of chest) to captures the common air injection 
zones (cheek, jawline, neck, shoulder area).

Once the position of the scan is confirmed, CT images were 
obtained using the following parameters: cranial vision of image 
(V.V.F.), 3 s exposure time, 120 kV, 130 mA and 1-3 mm slice thick-
ness and 3 mm image spacing. Best image quality for soft tissue 
was obtained by adjusting window widths and window levels. 
For visualizing soft tissue structures, a soft-tissue window setting 
(window width, 1500; window level, 100) was used.

The arms of the robot rotate around the blindfolded and sedat-
ed camel taking a series of images in as little as 30 seconds. These 

images are converted by a computer system into a detailed three-
dimensional image, as in a conventional CT scan. 

Ultrasonography investigations 
After positioning the camels in sternal recumbency, high-reso-

lution ultrasound (MyLabTMOMEGA, Esaote S.P.A., Italy) was used 
for scanning of throat region. The ultrasound unit was equipped 
with 4 probes (microconvex 11R, 3.0– 11.0 MHz; linear T-shaped 
50mm (appleprobe), 4.2– 15 MHz; and linear array probe, 10–22 
MHz). The linear T-shaped and the linear array transducers were 
used for scanning the skin of throat and neck region. The exami-
nation was performed after applying alcohol then ultrasound gel 
to the scanning area. A fixed distance of about 5 mm between the 
area to scan and the probe was set. Both right and left sides of head 
and neck were scanned from the lower part of the neck (below the 
jawline) to the upper throat near the larynx, Scanning the areas 
that are swollen or suspected of air injection, paying attention to 
any abnormal pockets or changes in tissue texture and the changes 
were stored and analyzed. Images were acquired in B-mode and 
Color Doppler at the maximum transmit frequency (18 MHz, har-
monic), and a gain set to 45 and 60 dB of dynamic range.

Infrared thermography investigations 
The thermographic camera used was a Hti-Xintai (China) (Infra-

red resolution 256x192, thermal sensitivity of 0. 07°C, temperature 
range of - 20oC degrees to 550°C, automatic hot/cold detection).

Images must be collected out of direct sunlight and wind drafts, 
and lips should be free of dirt, moisture or foreign material. So, after 
cleaning the neck from any dirt, the thermographic measurements 
of all animals were taken with ambient temperature was minimum 
6-17°C (11.5 ± 4.7°C) and maximum 20-27°C (24.5 ± 3.0°C) and 
relative humidity 26-80% (50.7 ± 18.7%).

A period of 10-15 minutes was allowed for all animals before 
scanning for rest and to avoid ‘stress-induced hyperthermia’ (SIH) 
which is a common response to acute stress or to repeated stress-
ing episodes. The thermographic camera was positioned perpen-
dicularly at a distance of 0.2 meters from throat and neck area 
and the images were obtained in triplicate by a trained researcher. 
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Thermographic profiles were analyzed using Hti-Xintai® IR Image 
Tools software (China) where the experimental parameters and 
emissivity ƹ = 0.95 were assumed. After processing, maximum, 
minimum, and average temperature values of each animal’s head 
and neck region were obtained. Abnormal or asymmetrical tem-
perature distributions have been used as indicators of underlying 
problems with blood circulation or inflammatory responses. When 
assessing a thermal image, asymmetry of 1oC or more is often sig-
nificant and indicates possible pathology.

Results

Camels under investigation tolerated the procedure as a num-
ber of well-trained assistants for camels were used during clinical 
and imaging using different devices to ensure the safety of the ex-
aminer and ease of the procedure. The average age of the camels 
ranged from 2 months to 10 years, and their weights ranged from 
150 to 650 kg.

Out of 2,136 examined camels, 212 camels (10%), were injected 
by air in the throat and neck region (Figure 1). Of the 212 cam-
els, 193 (91%) were females and 19 (9%) were males. None of the 
injected camels had a history of recent illness. Variable enlarge-
ments of the mandibular and neck region areas were noted when 
examined from a close distance. Palpation the affected parts in 190 
camels (89%) revealed a crackling sensation (crepitus) subcutane-
ously clearly under mandible and between the skin and muscles 
on both sides of neck when air bubbles are compressed under the 
skin. In 17 camels (8%), hardening and thickening of the skin was 
observed with hard nodules distributed subcutaneously in a regu-
lar manner along animal’s neck with Soft or spongy swelling that 
can be pushed slightly but returns. In severely injected cases, cor-
rugated skin was apparent in 5 camels (3%) on a close examination 
to the throat area with development of abscessation in the injected 
area under mandibular area and at the ventral side of first part of 
neck (Figure 2). None of the above-mentioned abnormalities was 
recorded in the control group.

Figure 1: Mapping of the head and neck region in a healthy camel pointing to different locations where injected air were found in this 
study. The lateral view of the injected head and neck are shown in image [a] while the ventero-lateral view are shown in images [b]. (1) 
represents the skin under mandible in head region where thickness and air injection was found (dashed line); (2) represents the skin of 
represents the skin of venteral surface of neck region where thickness and air injection was detected (dashed line); (3) represents the skin 
in front of shoulder region where thickness and air injection was detected (dashed line); (4) represents the skin of dorsal surface of neck 

region where thickness and air injection was detected (dashed line).
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Figure 2: Development of abscessation in the injected area under mandibular area [a] and at the ventral side of first part of neck in se-
verely injected cases [b].

Radiographic investigations 

In control groups, the skin, subcutaneous tissue and muscles of 
throat and neck region appeared with radiography examination 
appeared as light gray thin outer margin, medium gray band un-
der skin and medium to dark gray homogeneous area respectively 
(Figure 3).

Radiographic findings of the examined camels detected air trapped 
in deeper tissues where air pockets in the acute stage, appeared as 
black radiolucent areas in the skin or subcutaneous tissues. These 
pockets showed up as spread in a diffuse and lacy pattern (Figure 
4).

Figure 3: Radiography examination in control groups, the skin, subcutaneous tissue and muscles of throat and neck region appeared as 
Light gray thin outer margin, medium gray band under skin and medium to dark gray Homogeneous area respectively.

While in advanced cases, after air absorption, X-rays revealed the 
presence of well-defined, round soft tissue opacities with calcifica-
tions seen as white specks in scarred areas in the X-ray. These can 
sometimes contained gas from secondary infection which indicted 
fluid collections and abscesses formation (Figure 5). Whereas in 

most advanced and complicated cases the radiographic findings 
showed scar tissue (fibrosis) which appeared as whiter and radio-
opaque due to its increased density and the throat area appeared 
denser on the X-ray (Figure 6).
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Figure 4: Radiographic findings of the camel’s throat and neck region detected air trapped in deeper tissues where air pockets appeared 
as black radiolucent areas in the skin or subcutaneous tissues of lower mandible [a], throat [b], dorsal [c] and ventral [d] aspect of neck. 

These pockets showed up as spread in a diffuse and lacy pattern.

Figure 5: X-rays revealed in advanced cases, after air absorption, the presence of well-defined, round soft tissue opacities with corrugated 
skin and calcifications seen as white specks in scarred areas in the X-ray and the throat area appeared denser on the X-ray.
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Figure 6: Radiographic findings in most advanced and complicated cases they showed whiter and radio-opaque increased density which 
indicates and the throat [a] and neck area [b] appeared more denser on the X-ray.

Computed tomography investigations

A CT scan of a normal camel’s cervical region skin in control 
groups appeared as thin outer soft tissue layer – iso-dense to 
other soft tissues while Fat appeared darker grey, with Houn-
sfield Units (HU) around -100 to -50. Homogenous with no air 
bubbles in normal cases. whereas the Muscles (e.g., sternoce-
phalicus, brachiocephalicus, longus colli) appeared light grey, 
uniform in texture with slightly higher HU than fat (~40–60 HU) 
and clearly separated by fascial planes (Figure 7).

The injected camels on CT examination showed very low attenu-
ation, black, irregularly distributed, non-encapsulated areas and 
typically measuring ~ -1000 Hounsfield Units (HU) with streaky 
or bubbly shape that follow the fascial planes, separating muscle 
bundles or collecting under the skin in the ventral, lateral, or caudal 
neck regions and can tracked cranially toward the mandible (Fig-
ure 8). The tissues appeared normal, aside from the air which may 
indicate that the injection was recent.

Figure 7:  A CT scan of a normal camel's cervical region skin in control groups appeared as thin outer soft tissue layer – iso-dense to other 
soft tissues while Fat appeared darker grey, Homogenous with no air bubbles in normal cases. whereas the Muscles appeared light grey, 

uniform in texture and clearly separated by fascial planes.

Figure 8:  A CT examination of injected camels showed very low attenuation, black, irregularly distributed, non-encapsulated areas with 
streaky or bubbly shape that follow the fascial planes, separating muscle bundles or collecting under the skin in the ventral, lateral, or 
caudal neck regions and can tracked cranially toward the mandible. The tissues appeared normal, aside from the air which may indicate 

that the injection was recent.
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But in some cases of injected camels found with increased soft 
tissue density compared to normal fat and fat planes become hazy 
or blurred which looked like a diffuse, cloudy or ‘ground-glass’ ap-
pearance - due to fluid accumulation and edema formation (Figure 
9). and the Hounsfield Units (HU) typically shift from normal fat 
values (-100 to -50 HU) to higher values (0 to +20 HU), depending 
on severity with less distinct muscular borders due to surrounding 

fluid. and with thickened denser skin and subcutaneous layer and 
neck diameter appeared increased, irregular contours and asym-
metry compared to camels in control groups (Figure 10).

CT-scan of most advanced injected camel’s neck showed mul-
tiple lymph nodes are enlarged bilaterally. This is worse on the left, 
with confluent and necrotic nodes with marked overlying in an ab-
scess in the left side (Figure 10).

Figure 9:  CT scan shows cervical cellulitis with increased soft tissue density compared to normal fat and fat planes become hazy or 
blurred which looked like a diffuse, cloudy or ‘ground-glass’ appearance - due to fluid accumulation and edema formation. (arrow).

Figure 10:  CT-scan of the injected neck showing multiple lymph nodes are enlarged bilaterally [a]. This is worse on the left, with conflu-
ent and necrotic nodes with marked overlying in an abscess in the left side [b] (arrow).
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Ultrasonography investigations 

In control groups, the skin and subcutaneous tissue appeared with 
ultrasound examination-as a layered, bright hyperechoic line with 
dark hypoechoic fat beneath. While neck muscles layers - Showed up as 
relatively homogeneous, striated, hypoechoic structures (Figure 11). 

With the examination ultrasound, the injected air in throat and 
neck region appeared as bright hyperechoic areas where air is 
trapped under the skin. In some Cases, Air typically showed as 
small pockets with well-defined borders and created dirty shad-
owing artifacts appeared as lines behind the air pockets but in 

[a]

Figure 11:  Ultrasound examination in control groups, the Skin and Subcutaneous tissue appeared as a layered, bright hyperechoic line 
with dark hypoechoic fat beneath [a]. While neck muscles layers – Showed up as relatively homogeneous, striated, hypoechoic structures 

[b].

others, the ultrasound imaging identified multiple small bubbles 
which appeared in a cluster and give off a grainy pattern on the 
scan which indicate recent air injection in these sites (Figure 12).

With ultrasound scanning of advanced cases, the scanned im-
ages showed dark, anechoic areas which indicated fluid buildup 
in the tissues and edema formation, which could be present after 
air absorption. With grayscale B-Mode features the injected areas 
showed dark hypoechoic, irregular areas in the subcutaneous tis-

sue layer with Cobblestone appearance where the skin and sub-
cutaneous fat are separated by fluid with Presence of bright spots 
appeared as hyperechoic foci with dirty shadows due to air bub-
bles, which may cast or cause reverberation artifacts. While with 
color doppler findings reveled vascular displacement or hyperemia 
around, but not within, the edema/air zone (Figure 13). In few 
cases the ultrasound images demonstrated thickened, hyperechoic 
tissue and fluid-filled dark spaces with irregular edges, which may 
indicate scarring and abscess formation (Figure 14).

Figure 12:  The injected air in throat and neck region with the examination ultrasound, appeared as bright hyperechoic areas where air 
is trapped under the skin.
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Figure 13:  With ultrasound scanning of advanced cases, showed dark, anechoic areas and with grayscale B-Mode features the injected 
areas showed dark hypoechoic, irregular areas in the subcutaneous.

Figure 14: Ultrasound images demonstrated thickened, hyperechoic tissue and fluid-filled dark spaces with irregular edges, which in-
dicate scarring and abscess formation.

Infrared thermography investigations 

With Infrared thermal camera the normal tissue appeared as uni-
form warm color (red-orange) with bilateral symmetrical pattern 
(Figure 15). while the injected animals showed Irregular cool 
patches (blue-purple) temperatures than surrounding tissue with 
asymmetrical zones, often with sharp or unnatural edges in one-
sided or localized swelling with temperature variation (Figure 16). 

While in cases that developed fluid buildup and abscess formation 
showed moderate to higher heat (Red, orange or yellow rim around 
cooler area or white) (Figure 17). 

Discussion

The investigation into air injection in the throat and neck regions 
of camels revealed that 10% of the examined population exhibited 
signs consistent with this practice. The affected group, spanning 
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Figure 15: The normal tissue with Infrared thermal camera appeared as Uniform warm color (red-orange) with bilateral symmetrical 
pattern.

Figure 16: The injected animals with Infrared thermal camera showed Irregular cool patches (blue-purple) temperatures than surround-
ing tissue with asymmetrical zones, often with sharp or unnatural edges in one-sided or localized swelling with temperature variation.

Figure 17: Infrared thermal camera showed moderate to higher heat as a red, orange or yellow rim around area that developed Fluid 
buildup and abscess formation. (arrow).
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both sexes and a broad age and weight range, showed no recent 
illness, suggesting that the observed changes were directly attrib-
utable to the air injection rather than underlying disease. The pre-
dominance of females among affected camels may reflect selection 
biases or specific practices in beauty competitions.

Clinically, the most consistent findings included, subcutaneous 
crepitus (crackling sensation) in over 89% of cases, a hallmark of 
subcutaneous emphysema [12,13], skin and tissue changes such 
as hardening, nodules, and corrugated skin, particularly in chronic 
or severe cases [14,15] and abscess formation in a minority, indi-
cating progression to secondary infection or chronic inflammation 
[16]. These findings were absent in the control group, underscor-
ing their association with air injection.

Radiographic assessment complemented ultrasound by iden-
tifying radiolucent (black) areas in acute cases, representing air 
pockets [17], diffuse, lacy patterns of air spread in subcutaneous 
tissues [18]. While soft tissue opacities and calcifications in chron-
ic cases, indicating scarring, fibrosis, or abscess formation whereas 
[19], Increased density in the throat area in advanced cases, re-
flecting chronic tissue changes. These patterns are consistent with 
the known radiographic appearances of gas and subsequent tissue 
reaction in soft tissues [20-22].

CT imaging offered high-resolution detail, revealing, very low 
attenuation (black) areas corresponding to air, with characteristic 
Hounsfield Units (~-1000 HU) [23]. The streaky or bubbly shapes 
following fascial planes, mapping the distribution of injected air 
[24]. While ground-glass appearance and increased soft tissue 
density in chronic or complicated cases, indicating edema, fluid ac-
cumulation, or fibrosis [25,26]. These features allowed for precise 
localization and quantification of air and associated tissue chang-
es, supporting the value of CT in advanced or ambiguous cases 
[27,28].

Ultrasound proved to be sensitive and informative diagnostic 
tool for detecting air injection effects [29,30]. In affected camels, 
ultrasonography revealed, bright hyperechoic areas correspond-

ing to trapped air under the skin, dirty shadowing artifacts and 
clustered bubbles, indicating recent injections with cobblestone 
appearance and hyperechoic foci, suggestive of tissue separation 
and air bubbles [18,31,32].

In advanced cases anechoic (dark) regions, signifying fluid accu-
mulation and edema after air absorption. With color doppler high-
lighted vascular displacement and hyperemia surrounding, but not 
within, the affected zones, which may indicate inflammation or tis-
sue response [32-34].

The ultrasound images demonstrated thickened, hyperechoic 
tissue and fluid-filled dark spaces with irregular edges, which may 
indicate scarring and abscess formation. These findings align with 
reports that ultrasonography is highly effective for detecting for-
eign materials or gas in soft tissues, even in the absence of overt 
external lesions [35,36].

Thermography provided a non-invasive adjunct for detecting 
temperature changes associated with tissue abnormalities [37]. 
Cool patches over air-injected areas, due to the insulating effect of 
air and lack of heat production as air does not generate heat like 
infection or inflammation [38,39].

Hot rims around abscesses, reflecting inflammatory hyperemia 
due to increased blood flow which indicate the air injection site be-
comes infected, indicates inflammatory response or tissue irrita-
tion around the air pocket [39,40]. However, thermography was not 
sufficiently specific to serve as a standalone diagnostic tool, as it 
primarily detects surface temperature changes and cannot distin-
guish between air, fluid, or other causes of tissue alteration [41,42].

The progression from acute subcutaneous emphysema to 
chronic tissue changes such as fibrosis, abscess formation, and per-
sistent swelling demonstrates the potential for significant morbid-
ity following air injection [36]. The absence of systemic illness in 
affected camels suggests that, while initially tolerated, repeated or 
high-volume injections can lead to chronic complications that may 
impact animal welfare and performance.
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AcknowledgementsBy integrating clinical, radiographic, CT, ultrasonographic and 
thermographic findings, this study offers a comprehensive frame-
work for diagnosing and understanding the consequences of air 
injection in camels, with direct implications for both veterinary 
practice and animal welfare regulation.

Conclusion and Recommendations

This study provides the first comprehensive clinical and diag-
nostic evaluation of air injection into the throat and neck regions of 
camels as a means of cosmetic enhancement. The findings confirm 
that air injection produces distinct clinical signs most notably sub-
cutaneous crepitus, localized swelling, and, in chronic cases, tissue 
hardening, nodules, and abscess formation. These abnormalities 
were absent in the control group, reinforcing their association 
with air injection.

Among the diagnostic tools assessed, radiography proved to be 
the most sensitive and practical method for detecting subcutane-
ous air and associated tissue changes, followed by ultrasonogra-
phy and computed tomography for more advanced or complicated 
cases. Infrared thermography, while useful for detecting secondary 
infection or inflammation, was less specific for air detection.

The results underscore the significant health risks and welfare 
concerns associated with this illegal and unethical practice. Chron-
ic complications such as fibrosis, abscesses, and persistent swell-
ing can severely impact the well-being and performance of affected 
camels. The study highlights the urgent need for routine screening, 
strict regulatory enforcement, and educational initiatives to pre-
vent such practices in camel beauty competitions.

In summary, a multimodal diagnostic approach is essential for 
the early detection and management of air injection in camels. 
Protecting animal welfare and maintaining the integrity of com-
petitions must remain a top priority for veterinarians, regulatory 
authorities, and camel owners alike.
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