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ABSTRACT
Background: Although renal abscessation is rarely reported in dromedary camels, it is increasingly detected in this 
species.
Aim: This study aimed to investigate renal abscessation in camels with special emphasis on ultrasonographic findings 
and causative agents. 
Methods: Seventeen diseased camels (Camelus dromedarius) were examined. In addition, 10 healthy camels were 
used as the control group. A jugular puncture was performed to collect blood in EDTA tubes and serum samples. The 
thorax and abdomen were examined via transcutaneous and transrectal ultrasound. A free-hand ultrasound-guided 
aspiration technique using a 14G × 170 mm spinal biopsy needle was used for aspiration of the renal lesion content. 
Results: The signs of diseased camels included general gradual and/or progressive weakness, inappetence or anorexia, 
passage of dry feces, dysuria, bloody feces, lameness, bloody urine, and abdominal pain. Neutrophilic leukocytosis 
is the most significant hematological abnormality. Significant biochemical alterations included hyperproteinemia, 
azotemia, hyperglycemia, and increased serum alkaline phosphatase activity. Single or multiple renal abscesses were 
visualized sonographically compressing the renal parenchyma. Three abscesses measuring 5.2–15.0 cm were scanned 
in 2 camels; one affected the left and the other affected the right kidneys. In addition, two abscesses were imaged 
in 2 camels; both are affecting the left kidney. However, single abscesses measuring 3.6–14.0 cm in length were 
recorded in the remaining 13 camels; nine in the right and four in the left kidneys. The contents of the abscesses 
were hyperechogenic in 8 cases, hypoechoic in 4, isoechoic with hyperechoic foci in 3 cases, and heterogenous in 
2. In 4 of the 17 diseased camels, hyperechoic urine and echogenic deposits were found within the urinary bladder. 
Bacteriological examination showed pure growth of Staphylococcus lugdunensis in 10 coagulase-negative isolates, 
Staphylococcus aureus in 5 coagulase-positive isolates, and 2 unidentified Staphylococcus species. 
Conclusion: Sonography is extremely helpful for verifying renal abscesses and is a good guide for abscess aspiration 
in dromedary camels. The isolation of S. lugdunensis from camel renal abscessation in this study was significant 
because of the zoonotic nature of this organism. 
Keywords: Camels, Kidney diseases, Renal abscessation, Staphylococcus, Ultrasound. 

Introduction
In human medicine, renal abscessation is a rare condition, 
and if discovered, presentation is always non-specific, 
which delays the detection of the lesion; thus, severe 
complications, such as loss of the kidney and terminal 
death, may occur (Jiménez et al. 2022). Predisposing 
causes of infection of the urinary tract include diabetes 
mellitus and the presence of an underlying condition 
(Lim and Ng 2011; Tang and Cheong 2017). Bilateral 
renal abscesses were diagnosed by ultrasonography 

(US) and computed tomography (CT) in a 16-year-old 
girl; differential diagnosis included polycystic kidneys 
with infected cysts (Tang and Cheong 2017). The use of 
clinical symptoms and diagnostic imaging techniques, 
such as CT, magnetic resonance imaging, and the US, 
results in early detection and consequently improves 
prognosis (Rubilotta et al., 2014). In a report describing 
56 consecutive cases of perirenal and renal abscesses, 
the causative organism in 44% of the cases was 
Escherichia coli (E. coli) and Klebsiella pneumoniae 
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in 28% of the patients (Lee et  al. 2008). In another 
11-year retrospective investigation, Staphylococcus 
aureus was the causative organism in 50% of the cases, 
whereas E. coli was the etiological pathogen in 29% of 
the patients (Buschel et al. 2022).
In veterinary medicine, the diagnosis of renal abscesses 
was reported to be linked to diabetes mellitus in a 
9-year-old female Dalmatian. The dog in the latter case 
was diagnosed with abdominal US and aspiration of 
the abscess under ultrasound guidance and was treated 
by nephrectomy (Hess and Ilan 2003). Nephrectomy 
was also performed unilaterally in foal with a renal 
abscess (Trotter et  al. 1984). Ultrasonography (US) 
and ultrasound-guided aspiration of the abscess were 
also performed for the diagnosis of renal abscesses in 
Boerboel dogs (Kitshoff et al. 2011). 
Bilateral renal abscessation caused by E. coli was 
previously reported in a male dromedary camel 
(Tharwat et  al. 2018a). In another 6-year-old female 
dromedary camel reported with chronic suppurative 
pyelonephritis caused by Staphylococcus lugdunensis, 
unilateral surgical nephrectomy was performed 
(Tharwat et  al. 2018b). In the latter 2 case reports, 
the results have stressed the usefulness of sonography 
for the detection and verification of renal abscesses 
and have also shown the effectiveness of ultrasound 
guidance for obtaining samples of kidney lesions. 
Ultrasound has also proven useful for the early 
detection and verification of different diseases affecting 
the dromedaries, as well as the scanning of healthy 
camels (Tharwat, 2024). This study was conducted 
to prospectively investigate the clinical presentation, 
sonographic and hematobiochemical findings, 
causative organisms, diagnosis, and treatment of 17 
dromedary camels with right and left kidney abscesses.

Materials and Methods
Animals and clinical examinations
We examined 17 camels (Camelus dromedarius) (15 
females and 2 males) aged 7–15 years were examined 
at the Veterinary Hospital, Qassim University between 
2019 and 2024. The camels presented with different 
complaints, including inappetence or anorexia, 
gradual or progressive decrease in body weight, fits 
of abdominal pain, weakness, dry feces, chronic 
lameness, and voiding of bloody urine. The duration of 
the disease ranged from 3 weeks to 6 months. Previous 
medications included antibiotics, anti-inflammatories, 
appetite stimulants, multi-minerals, and vitamins. 
Each camel was clinically examined upon admission. 
Examination includes measurement of respiratory and 
pulse rates and rectal temperature, inspection of visible 
mucosae, complete auscultation of the thorax and 
gastrointestinal tract, and transrectal ultrasonographic 
examination. Ten healthy dromedary camels from the 
university farm were used as the control group. 

Blood sampling and hematobiochemical parameter 
determination
From both diseased and healthy animals, a jugular 
puncture was performed to collect 2 blood samples. 
The first was on EDTA tubes for determination of 
leukogram (white blood cell count and its differentials) 
and hemogram (erythrocytes count, hemoglobin 
concentration, hematocrit percent, and erythrocytes 
indexes) parameters. The second sample was collected 
in plain tubes to harvest sera for the measurement of 
the concentrations of total protein, calcium, blood urea 
nitrogen (BUN), creatinine, inorganic phosphorus, 
glucose, and the activity of alkaline phosphatase (ALP). 
Thoracic and abdominal US 
The thorax, including the heart and its major vessels, 
lungs, and pleurae, were visualized transcutaneously 
using a 3.5-MHz convex transducer (SonoScape, 
Sonoscape Medical Corp., China), as previously 
reported (Tharwat, 2024). In addition, the digestive 
system, including stomach compartments and small 
and large intestines, liver, peritoneum, and urinary 
system, including kidneys and urinary bladder, were 
visualized transcutaneously and per rectum using 3.5-
MHz convex and 7.5-MHz linear probes, respectively, 
using the same ultrasound scanner (Tharwat et  al. 
2012a,b,c,d,e; Tharwat 2020a,b,c; Tharwat 2024; 
Tharwat et al. 2025a,b,c). 
Ultrasound-guided aspiration of lesion contents
Immediately after obtaining written approval from the 
owners for the purpose of aspiration of the abscesses, 
lesions were aspirated using a free-hand ultrasound-
guided aspiration technique using a 14G × 170 
mm spinal biopsy needle (Kurita Co., Ltd, Tokyo, 
Japan) as reported in cattle (Mohamed et  al. 2002; 
Mohamed et  al., 2003a,b,c; Mohamed and Oikawa, 
2008). Initially, the right and left flanks were clipped, 
shaved, and non-septically prepared for aspiration of 
the right and left kidney abscesses, respectively. Two 
milliliters of Xylazine 2% (0.2 mg/Kg BW) (Xylased, 
Bioveta, Komenskeho, Czech Republic) were injected 
intravenously, and another 10 milliliters of procaine 
Hydrochloride 2% (Lidocaine Hydrochloride, 
Pharmaceutical Solutions Industry, Jeddah, Saudi 
Arabia) as an anesthetic solution was infiltrated 
locally. The puncture site was selected to allow the 
needle to advance through the thickest part of the 
lesion. With ultrasound guidance, the spinal needle 
was inserted into the center of one lesion using a free-
hand technique (Fig. 1). Twenty to two hundred ml 
of the pus were collected using a sterile syringe (Fig. 
2). The pus samples were immediately transferred 
to the bacteriology laboratory for the isolation and 
identification of the causative bacteria. The samples 
were enriched in Brain Heart Infusion Broth and then 
streaked on Sheep Blood Agar, which was aerobically 
incubated at 37°C for 48 hours. Gram-stained smears 
were made and examined for microscopic features. 
Pure colonies were examined for catalase and tube-
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coagulase reactions and subjected to biochemical 
identification using a VITEK 2 Compact system 
(bioMérieux, Craponne, France). 

Ethical approval
Camels were handled and treated based on the 
Guidelines of Laboratory Animal Control Ethics of 

Fig. 1. Ultrasound-guided aspiration of abscess contents in the left kidney of camel number 14. (A). The needle was 
placed perpendicular to the transducer (B) and then inserted into the center of the abscess (C). Finally, the pus sample 
was collected (D).

Fig. 2. Aspirated contents of abscess lesions in camels with abscessation of the kidneys. Figure A shows an approximately 
50 ml pus sample collected from the right kidney abscess in camel number 1. Image B shows a large amount of pus 
(about 200 ml) aspirated from the left kidney abscess in camel number 14. Figure C shows approximately 40 ml of 
abscess lesions collected from the left kidney abscess of camel number 15.
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Qassim University, which were basically aligned 
with the Guide for the Use and Care and Laboratory 
Animals of the National Institutes of Health in the USA 
(US Department of Health and Human Services, 1996). 

Results
Complete details including owner complaints, clinical 
symptoms, sonographic findings, diagnosis, and 
treatment options for the 17 dromedary camels with 
right and left kidney abscesses are presented in Table 
1. Different presenting history was recorded for the 
diseased camels. Presenting signs included general 
gradual and/or progressive weakness, inappetence and/
or anorexia, the passage of dry feces, dysuria, bloody 
feces, and lameness. Six of the examined camels 
(35.3%) had a history of bloody urine for periods 
ranging from 3 weeks to 6 months. In addition, four 

other camels (23.5%) were reported to have signs of 
abdominal pain. The clinical findings in the diseased 
camels included multiple skin abscesses in three 
camels (17.6%) and severe emaciation in 15 camels 
(88.2%) (Fig. 3).
Table 2 shows the hematobiochemical parameters in 
camels with right and left kidney abscessation compared 
with healthy controls. Neutrophilic leukocytosis was 
the most significant hematological abnormality (p < 
0.01). The hemogram profiles did not reveal significant 
differences. Significant biochemical alterations 
included hyperproteinemia (p < 0.05), azotemia (p < 
0.01), hyperglycemia (p < 0.01), and increased serum 
activity of ALP (p < 0.01). Other biochemical serum 
variables, including calcium, creatinine, and inorganic 
phosphorus did not show any significant alterations.

Table 1. Owner complaints, symptoms, sonographic findings, diagnosis, and treatment in 17 dromedary camels with right and left 
kidney abscesses. 

No. Sex Owners’ 
complaint

Clinical 
findings Sonographic findings Final 

diagnosis
Treatment 

options
1 Female Abdominal 

pain, weakness 
inappetence, and 
dry feces

Progressive 
weight loss

Three abscesses 
were detected with 
thick capsules and 
hypoechoic or 
echogenic contents. 

Right and 
left kidney 
abscessation

Fluid therapy, 
Penicillin-streptomycin, 
anti-inflammatory, 
B-complex 

2 Female Fits of abdominal 
pain during the 
last month

Severe 
emaciation

Abscess with 
hyperechoic content 
and echogenic spots

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
anti-inflammatory, 
multivitamins 

3 Female Bloody urine for 
2 months

No specific 
symptoms

Large abscess with 
hyperechoic content

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
iron injection, vitamin 
K 

4 Female Bloody urine for 
a month

Emaciation Small abscess with 
hyperechoic contents 
and measuring 6.6 × 
8.2 cm

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
iron injection, vitamin 
K 

5 Female Progressive 
weakness

Severe 
emaciation

Small abscess with 
hypoechoic contents 
and measuring 3.6 × 
4.0 cm

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
anti-inflammatory, 
multivitamins 

6 Female Bloody urine for 
3 months

Cutaneous 
abscessation and 
emaciation

Small abscess with 
heterogeneous contents 
and the capsule is not 
evident with echogenic 
deposits of urinary 
bladder

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
iron injection, vitamin 
K supplementation, 
surgical evacuation of 
skin abscesses 

7 Female Chronic lameness 
and anorexia

Multiple skin 
abscesses, 
emaciation

Small abscess with 
hyperechoic contents 
and measuring 5.3 × 
4.9 cm

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
anti-inflammatory, 
surgical evacuation of 
skin abscesses 

(Continued))
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Single or multiple renal abscesses were visualized 
sonographically compressing the renal parenchyma. 
Three abscesses measuring 5.2–15.0 cm were scanned 

in 2 camels (11.8%); one affected the left and the other 
affected the right kidneys. In addition, 2 abscesses 
were imaged in 2 camels; both affected the left kidney. 

No. Sex Owners’ 
complaint

Clinical 
findings Sonographic findings Final 

diagnosis
Treatment 

options
8 Female Fits of abdominal 

pain for 3 weeks
Emaciation Large abscess with 

hyperechoic content
Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
anti-inflammatory, 
multivitamins 

9 Female Fits of abdominal 
pain for 6 
months, Dysuria

Severe 
emaciation

Large abscess with 
hyperechoic contents 
and measuring 9.8 × 6.6 
cm with a very thick 
capsule, echogenic 
contents of urinary 
bladder

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
anti-inflammatory, 
multivitamins 

10 Male Bloody urine for 
2 months, bloody 
feces

Severe 
emaciation

Large abscess with 
hyperechoic content

Right kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
iron injection, vitamin 
K 

11 Female Bloody urine for 
6 months

Emaciation Three abscesses (11.9 
× 15.0 cm, 7.6 ×6.9 
cm and 9.3 × 8.1 cm) 
with isoechoic contents 
and hyperechogenic 
deposits

Right and 
left kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
iron injection, vitamin 
K 

12 Female Progressive 
weakness

Emaciation Two small abscesses 
with hypoechoic 
contents

Left kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
anti-inflammatory, 
multivitamins 

13 Female Bloody urine for 
3 weeks

Severe 
emaciation

Small abscess with 
hyperechoic content

Left kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
iron injection, vitamin 
K 

14 Male Gradual decrease 
in body weight

Severe 
emaciation

Two large abscesses 
with hypoechoic and 
echogenic urinary 
bladder contents

Left kidney 
abscessation

Fluid therapy, 
Penicillin-streptomycin, 
anti-inflammatory, 
B-complex 

15 Female Progressive 
weakness and 
inappetence

Severe 
emaciation

A large abscess with 
isoechoic contents 
measuring 14 × 13.8 
cm with a thick capsule 

Left kidney 
abscessation

Fluid therapy, broad-
spectrum antibiotic, 
anti-inflammatory, 
multivitamins 

16 Female Progressive 
weakness and 
inappetence

Multiple skin 
abscesses, 
emaciation

A small abscess with 
heterogeneous contents

Left kidney 
abscessation

Fluid therapy, 
Penicillin-streptomycin, 
anti-inflammatory, 
surgical evacuation of 
skin abscesses 

17 Female Progressive 
weakness

Severe 
emaciation

A large abscess 
containing isoechoic 
contents and measuring 
10.8 × 5.2 cm, 
echogenic contents of 
urinary bladder

Left kidney 
abscessation

Broad spectrum 
antibiotics, anti-
inflammatory drugs, 
multivitamins 
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However, single abscesses measuring 3.6–14.0 cm in 
length were recorded in the remaining 13 camels; 9 
in the right and 4 in the left kidneys. The contents of 
the abscesses were hyperechogenic in 8 cases (47.1%), 
hypoechoic in 4 (23.5%), isoechoic with hyperechoic 
foci in 3 cases (17.6%), and heterogenous in 2 (11.8%). 

In 4 of the diseased camels (23.5%), hyperechoic urine 
together with echogenic deposits was found within the 
urinary bladder (Fig. 6 and Fig. 10). Overall, unilateral 
lesions were found in the right kidneys only in 9 cases 
(52.9%) and in the left kidneys only in 6 cases (35.3%), 
while bilateral affection of both kidneys was found in 

Fig. 3. Progressive body weight loss and emaciation in camels with both right and left (number 1), right (number 9) and 
left (number 13 and 14) kidney abscessation.

http://www.openveterinaryjournal.com
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2 cases (11.7%). In the control camels, both kidneys 
appeared subjectively normal with no detectable 
lesions. 
A detailed description of the renal abscesses is 
presented in Figures 4–10. Figure 4 shows sonographic 
findings in camel number 1 with abscessation of the 
right and left kidneys. A large abscess measuring 12.5 
× 11.6 cm with hypoechoic contents and a thick capsule 
was detected. A second abscess in the same camel was 
imaged compressing the parenchyma of the right kidney 
and measuring 7.2 × 7.9 cm with echogenic contents 
and a thick capsule. Figure 5 shows ultrasonographic 
results in camel numbers 2 and 4 with right kidney 
abscesses. The lesions in camel number 2 appeared 
markedly large, compressing the renal parenchyma, 
with echogenic contents and a thickened capsule. The 

lesion in camel number 4 appeared to compress the 
renal parenchyma of the right kidney, measuring 6.7 
× 8.2 cm with echogenic contents and a thick capsule. 
In addition, Figure 6. clarifies sonographic findings in 
camel number 6, where the abscess appeared within the 
right kidney. The contents were heterogeneous, but the 
capsule could not be imaged. The urinary bladder in 
the same animal was imaged with echogenic deposits 
that appeared highly echogenic compared with the 
echogenic urine. 
Ultrasonographic findings in camel number 9 with 
right kidney abscesses are shown in Figure 7, where 
the lesion appeared compressing the parenchyma of 
the right kidney. Its contents are hyperechoic, and its 
capsule is thick. Figure 8 shows sonographic findings in 
camel number 11 with abscessation of the right and left 

Fig. 4. Ultrasonographic findings of camel number 1 with abscessation of the 
right kidney. A large abscess was found in image A measuring 12.5 × 11.6 
cm with hypoechoic contents and a thick capsule. The abscess in image B 
compresses the parenchyma of the right kidney (RK) and measuring 7.2 × 7.9 
cm with echogenic contents and a thick capsule.
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kidneys. Abscesses measured 7.6 × 6.9 cm and 9.3 × 8.1 
cm with isoechoic contents. A third abscess in the same 
camel was found within the left kidney. It was relatively 
large and was isoechoic. Ultrasonographic findings in 
camels 15 and 16 with abscesses of the left kidney are 
shown in Figure 9. A large abscess was found in camel 
number 15 with isoechoic contents and a thick capsule, 
while a small abscess was imaged in the left kidney 
of animal number 16 with heterogeneous contents. 
Figure 10 shows the ultrasonographic findings in camel 
number 17 with abscessation of the left kidney. A large 
abscess was found compressing the parenchyma of the 
left kidney with isoechoic contents. The urinary bladder 

in the same camel contained echogenic deposits that 
appeared to be highly echogenic.
Unfortunately, all owners did not accept surgical 
interference for nephrectomy of the affected kidney. 
Therefore, supportive fluid therapy, broad-spectrum 
antibiotics, anti-inflammatories, multivitamins, iron, 
and vitamin K were prescribed for camels for 5 
successive days. The camels were discharged from the 
clinic within 3–5 hours after completing examinations. 
Follow-up telephone calls 1 month later revealed that 
five (29.4%) recovered fully, 7 (41.2%) did not show 
any improvement and were, therefore, slaughtered, and 
two (11.8%) died but were not necropsied. However, 
we could not contact the owners of the remaining 

Fig. 5. Ultrasonographic findings in camel numbers 2 (A) and 4 (B) with 
right kidney abscesses. The abscess in image A appeared markedly large and 
compresses the renal parenchyma with echogenic contents and a thickened 
capsule (stars). The lesion in image B is compressing the parenchyma of the 
right kidney (RK) and measuring 6.7 × 8.2 cm with echogenic contents and 
a thick capsule.
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three cases. Unfortunately, attendance at slaughter 
procedures was not available. 
Bacteriological examination showed pure growth 
of a single type of colonies from all samples, which 
were Gram-positive cocci with grape-like clusters, 
catalase-positive (all samples), and coagulase-negative 
(12 samples). Results of biochemical identification 
by the Vitek 2 system revealed S. lugdunensis in 10 
coagulase-negative isolates, S. aureus in 5 coagulase-
positive isolates (probability of ≥ 98%), while 2 isolates 
(coagulase-negative) were unidentified.

Discussion
Previous studies by Tharwat et  al. 2018b and 2018a 
reported signs like loss of appetite, body weight, and 

oliguria in camels with unilateral or bilateral kidney 
abscessation. In the current investigation, with the 
exception of 6 out of the 17 diseased camels that are 
presented with a history of bloody urine, remaining 
animals were presented with non-specific symptoms 
including general weakness, decrease or complete 
loss of appetite, emaciation, dry feces, dysuria, skin 
abscessation, bloody feces, and lameness. Four camels 
were also admitted with a history of abdominal pain. 
Therefore, camels with renal abscesses in the present 
study had various and diverse symptoms that did not 
indicate renal involvement, except in approximately 
one-third of the sick camels.
Concerning hematological abnormalities, neutrophilic 
leukocytosis suggesting underlying bacterial infection 

Fig. 6. Ultrasonographic findings in camel number 6. The lesion in image A 
appeared within the right kidney (RK). The contents are heterogenous, and the 
capsule is not evident. Image B shows the urinary bladder (UB) in the same 
animal with echogenic deposits that appeared highly echogenic compared 
with the echogenic urine. 
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Fig. 7. Ultrasonographic findings in camel number 9 with abscessation of the 
right kidney-. The lesion appeared to compress the parenchyma of the right 
kidney (RK), its contents are hyperechoic, and its capsule is thick. 

Fig. 8. Ultrasonographic findings in camel number 11 with 
right and left kidneys. Image A shows 2 abscesses within the 
right kidney (RK) and measuring 7.6 × 6.9 cm and 9.3 × 8.1 
cm with isoechoic contents. Image B shows a relatively large 
abscess in the left kidney, and measuring 11.9 × 15.0 cm and 
with isoechoic contents.

Fig. 9. Ultrasonographic findings in the camels with 
abscessation of the left kidney (LK). Image A shows a large 
abscess in camel number 15 with isoechoic contents and 
a thick capsule. Image B shows a small abscess in the left 
kidney of camel number 16 with heterogeneous contents. 
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was the only and most significant abnormality. 
Generally, studies in humans with renal abscessation 
reported that 80% of the patients had leukocytosis 
(Jiménez et  al. 2022), and additionally, the total 
leukocytic count was significantly higher in those with 
renal and peri-renal abscesses (Lee et al. 2008; Tang 
and Cheong, 2017). In camels, severe neutrophilic 
leukocytosis was reported in two previously published 
2 case reports (Tharwat et  al. 2018a,b). Some of the 
tested biochemical metabolites differed significantly 
compared with the controls. Changes included 
hyperproteinemia, azotemia, hyperglycemia, and 
increased ALP serum activity. Increased serum protein 
concentrations, azotemia, and hyperglycemia were also 
found in 2 camels with renal abstention (Tharwat et al. 
2018a,b). In cattle, Floeck (2007) observed azotemia 
in more than 50% of cows with pyelonephritis. Human 
studies have also reported hypoalbuminemia in 
patients with renal and perirenal abscesses and acute 
pyelonephritis (Lee et  al. 2008; Lim and Ng, 2011). 
Interestingly, changes in creatinine concentration in the 

latter study and in our current investigation were non-
significant compared with controls (Lee et al. 2008).
In dromedary camel medicine, US has been found 
valuable in scanning normal thoracic and abdominal 
organs as well as for the diagnosis of various intra-
abdominal disorders (Tharwat et  al. 2012a,b,c,d,e,f; 
Tharwat 2013a,b; Tharwat et al. 2013; Tharwat and Al-
Sobayil 2016a,b; Tharwat et  al. 2017; Tharwat et  al. 
2018a,b,c; Tharwat 2019; Tharwat 2020a,b,c; Tharwat 
2021; Tharwat and Al-Hawas 2021; Tharwat and El-
Tookhy, 2021; Tharwat et al., 2023; Sadan et al., 2024; 
Tharwat; 2024; Tharwat et al. 2024a; Tharwat and Al-
Hawas 2024; Tharwat and Tsuka 2024; Tharwat et al. 
2025a,b). It was also proved that ultrasound is valuable 
in dromedary camels for assistance in the antemortem 
diagnosis of abdominal masses (Sadan et  al. 2024; 
Tharwat et al. 2024b,c,d). 
In the present study, either one or more abscesses 
of various sizes and of different echogenicity 
were visualized within the kidney compressing its 
parenchyma, and all cases were unilateral except 2 cases 
that were bilateral. Most lesions in this investigation 
affected the right kidney, followed by the left kidney. 
Unilateral lesions were found in the right kidneys only 
in nine cases (52.9%) and in the left kidneys only in 
six cases (35.3%). Bilateral affection of both kidneys 
was found in two cases (11.7%). In approximately 25% 
of the diseased camels, the urinary bladder contained 
echogenic urine alongside hyperechoic deposits. The 
ultrasound-guided aspiration of renal lesions was 
very useful for collecting samples for bacteriological 
examination. The procedure was also safe and effective, 
ass post-aspiration complications were not observed in 
any of the aspirated camels. 
Several pathogens are reported to cause renal 
abscesses in humans and animals. In humans, E. coli, 
K. pneumonia, and S. aureus have been isolated (Lee 
et al. 2008., Buschel et al., 2022). In animals, a renal 
subcapsular abscess caused by S. pseudintermedius was 
reported in an 11-year-old Drahthaar Dog (Cola et al. 
2020). In cattle, pyelonephritis is caused by a variety of 
pathogens, such as Salmonella dublin, Corynebacterium 
cystitidis, C. renale, and Mannheimia varigena (Floeck 
2007; Braun et al. 2008; Komatsu et al. 2019; Taghipur 
et al. 2015; Smith et al. 2020). In dromedary camels, 
S. lugdunensis and E. coli were isolated from 2 animals 
with renal abscesses (Tharwat et al. 2018a,b).
In this study, S. lugdunensis was isolated from 
10 out of 17 cases, S. aureus from 5 cases, and 
unidentified catalase-positive and coagulase-
negative Staphylococcus species from 2 cases. The 
high prevalence of S. lugdunensis is quite unusual. 
Primarily, it is a human opportunistic pathogen that 
causes skin and soft tissue infections; especially 
endocarditis (Frank et  al. 2008). In animals, it has 
been reported to cause infections in companion 
animals (Rook et  al., 2012), pet cats (Bierowiec 
2020), cattle (Ardigò et  al. 2014), and camels 

Fig. 10. Ultrasonographic findings in camel number 17 with 
abscessation of the left kidney. Image A shows a large abscess 
compressing the parenchyma of the left kidney (LK) with 
isoechoic contents. Image B shows the urinary bladder (UB) 
in the same animal with echogenic deposits that appeared 
highly echogenic compared with the echogenic urine.
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(Tharwat et al. 2018b). Our findings indicate that S. 
lugdunensis is an increasingly common camel renal 
abscess pathogen in the study area, which necessitates 
real estimation and, in turn, the development of 
specific vaccines to avoid high economic losses and 
public health impact.

Conclusion
To the best of our knowledge, this is the largest study 
investigating renal abscesses in dromedary camels, 
as only two case studies have been reported. As 
demonstrated in this study, laboratory tests are usually 
nonspecific for confirming renal abscesses; however, 
US and ultrasound-guided aspiration have been found 
to be extremely helpful for verifying renal abscesses in 
the dromedary camels. 
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