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ABSTRACT

This clinical report describes the clinical, ultrasonographical, hematological, biochemical, and pathological findings in
a 2-year-old male dromedary camel (Camelus dromedaries) with abdominal pedunculated leiomyoma. Case history
included a decreased appetite and gradual loss of body weight. Ultrasonography of left abdomen revealed echogenic
deposits with anechoic areas among the left kidney, spleen, and abdominal wall. A large hypoechoic highly vascularized
mass was detected directly below the left kidney and spleen. Exploratory laparotomy revealed tumor masses affecting
the wall of left abdomen. Histopathological findings revealed torsade pedunculated leiomyoma with hemorrhagic
infarction, thick-walled blood vessels and wide areas of hemorrhage and necrosis. To the authors’ knowledge, this is
the first clinical report describing an abdominal pedunculated leiomyoma in dromedary camels.
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INTRODUCTION

Leiomyoma is commonly reported as a benign tumor
of the digestive system, originating from the smooth
muscle layer (Myers and Penninck 1994). In a
slaughterhouse investigation, leiomyomas were found to
have a low prevalence of occurrence as it represented only
1-2% of all tumors in cattle, sheep and pigs (Moulton
1978). Examination of 9576 dromedary camels in Saudi
Arabia in a Veterinary Teaching Hospital revealed
59(0.006%) animals suffering from various types of
neoplasia. These tumors were classified histologically to

fibroma, squamous cell carcinoma, fibromyxosarcoma,
adenocarcinoma, angiosarcoma, leiomyoma, lipoma,
schwannoma, renal cell carcinoma, microcystic adnexal
carcinoma, granulosa cell tumor and sertoli-leydig cell
tumor. Locations of these tumors were found at the limbs,
vagina, abdominal wall, head, sacrum, neck, intraoral,
cervix, ovary, rectum, uterus, soft palate and kidney
(Alsobayil et al. 2018; Ali et al. 2019). Separate reports
including granulosa cell tumor (Ali et al. 2013), renal cell
carcinoma (Tharwat et al. 2017); genital adenocarcinoma
(Ali et al. 2018) and omasoabomasal adenocarcinoma
(Tharwat et al. 2018b) was also reported in camels.
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Additionally, sixteen type of neoplasms were reported
by (El-Shafaey et al. 2020) in one study at different body
areas in dromedary camels, including fibrosarcoma,
fibromas, papilloma, myxopapilloma, fibropapilloma,
osteosarcoma, pyogranuloma, squamous cell carcinomas,
and lymphosarcoma. However, leiomyoma is rare in
domestic animals; 2 reported cases of pulmonary leiomyoma
were found in 8 and 10 years old male camels. The first
tumor masses were detected in the visceral pleura of a camel
and while the second were found in the pulmonary tissue of
the other camel (Wareth and Moustafa 2013).

Ultrasonography was proved to be effective unique,
non-invasive diagnostic imaging tool in examining camels
either in diagnosis and prognosis of different camel
diseases (Tharwat et al. 2012a;b; Tharwat et al. 2012d;
Tharwat 2013; Tharwat et al. 2017; Tharwat et al. 2018b;
Tharwat 2019; 2020a;b;c; 2021a;b; Tharwat and EI-Omar
2021). In camel neoplasia, ultrasonography was reported to
be wuseful in suspicion of neoplasm activity until
histopathological reports arrive (Tharwat et al. 2017
Tharwat et al. 2018b). Present clinical report describes the
clinical, ultrasonographical, hematological, biochemical,
and pathological results in a male Arabian camel (Camelus
dromedaries) confirmed with pedunculated leiomyoma
affecting the abdominal cavity.

MATERIALS AND METHODS

Case Report

A 2-year-old male dromedary camel (Camelus
dromedaries) was admitted to the University Veterinary
Hospital of Qassim University, Saudi Arabia, with a history
of chronic weight loss. The owner stated that the camel was
previously treated with different medications including
broad  spectrum  antibiotics,  analgesics,  anti-
inflammatories, and appetizers; however, with no response.
Thorough clinical examination of the camel was carried out
including general condition, auscultation of the lungs,
rumen, heart, and intestines, together with percussion
auscultation of both sides of the abdomen, swinging
auscultation, and recording of the respiratory and heart
rates and estimating rectal temperature as well as rectal
palpation (Tharwat et al. 2018a).

Determination of the Hematobiochemical and Blood
Gas Variables

The erythrocyte count, total and differential leukocytic
count, hemoglobin, hematocrit, and the red blood cells
indices including mean corpuscular hemoglobin (MCH),
mean corpuscular volume (MCV) and mean corpuscular
hemoglobin concentration (MCHC) were measured in the
EDTA blood sample (VetScan HM5, Abaxis, California,
USA). An automated biochemical veterinary analyzer
(VetScan VS2, Abaxis, California, USA) was used to
assess the serum values of albumin, total protein, globulin,
blood urea nitrogen (BUN), creatinine, glucose, sodium,
total bilirubin and potassium.

Ultrasonographic and Surgical Interference

The camel was examined by ultrasonography in a
sitting position. Both thoracic and abdominal sides were
clipped and the skin shaved. The procedure was performed
out using 3.5 MHz sector transducer (SonoScape,
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Sonoscape Medical Corp., China). The thoracic and
abdominal organs were thoroughly examined as previously
reported  (Tharwat et al. 2012c;b;  Tharwat
2020a;b;c;2021a;2024). Based on the owner’s request, the
camel underwent left flank exploratory laparotomy. At
surgery, tumor masses were detected affecting the wall of
the abdomen just cranial to the rumen. Immediately after
being taken from the operating theater, a tumor specimen
was fixed in 10% neutral buffered formalin for 24h before
being routinely processed and embedded in paraffin. For
histopathological diagnosis, consecutive 5-pum-thick
sections were cut with a microtome and stained with
hematoxylin and eosin (Bancroft and Gamble 2019).

RESULTS

The main owner complaint consisted of chronic weight
loss, constipation and fits of abdominal pain (rolling)
during the last 6 months. Physical examination revealed
that camel had emaciation with a body condition score of
2.0 (scale 1 to 5) (Fig. 1). Hematological examination
revealed hematocrit 20.13% (normal value 28.9+2.7%),
RBCs 9.14x10%uL (normal value 11.3+1.4X10%/uL),
hemoglobin 12.4g/dL (normal value 16.0+2.3 g/dL), MCV
22fL (normal value 25.5+1.5fL), MCH 13.5pg (normal
value 14.7+2.4pg), MCHC 61.4g/dL (normal value
57.6+9.0g/dL), white blood cell count 21640/uL (normal
value 16.9+2.7x10%L), neutrophils 17250/uL (normal
value 9.8+3.0%10%L), and lymphocytes 3060/uL (normal
value 5.9+2.4 X 10%L).

Blood chemistry panel showed albumin 3.3g/dL
(normal value 4.2+0.4g/dL), total protein 6.4 g/dL
(reference range 7.9+0.4g/dL), globulin 3.2g/dL (normal
value 3.7+0.5¢/dL), BUN 5mg/dL (normal value
17+10.0mg/dL), glucose 127mg/dL (nhormal value 61+19
mg/dL), calcium 10.1mg/dL (normal value 8.6+0.7mg/dL),
creatinine 1.2mg/dL (normal value 1.3+£0.2mg/dL), sodium
155mmol/L (normal value 163+2.0mmol/L), potassium
5.6mmol/L (normal value 3.8+0.2mmol/L), and total
bilirubin  0.3mg/dL  (normal value 0.8+£0.3mg/dL).
Reference values for hematological and serum
biochemistry were taken from previous reports (Tharwat
2012; Tharwat et al. 2013; Tharwat 2015).

On the right side, transabdominal ultrasonography
revealed nothing abnormal. However, on the left side,
ultrasound scanning revealed echogenic deposits
(21.03mm thickness) with anechoic areas among the left
kidney, spleen and left abdominal wall (Fig. 2A). A large
hypoechoic highly vascularized mass was detected directly
below the left kidney and spleen (Fig. 2B). Furthermore, at
the ventral abdomen, widely invaded hyperechoic deposits
were imaged distributed between the rumen and left
abdominal wall (Fig. 2C).

Left flank exploratory laparotomy revealed presence
of huge firm expanded mass attached to the wall of the left
abdomen just lateral to the rumen. Exteriorization of the
mass was extensively difficult, so trials for obtaining a
specimen for histopathology were carried out. The operated
camel had a grave prognosis.

Histopathological examination of the prepared
specimen revealed Thick-walled vessels at the pedicle with
multiple infarct necrosis areas with hemorrhages, with
focal rim of viable smooth muscle tissue (Fig. 3 and 4).



Fig. 1: A 2-year-old emaciated male dromedary camel with
pedunculated abdominal leiomyoma. It was admitted with a history
of chronic weight loss, constipation, and fits of abdominal pain.

DISCUSSION

According to Al-Sobayil et al. (2018), out of 59
reported tumors, only 2 cases (3.4%) of vaginal leiomyoma
were found. The widely detected tumors in camels were
squamous cell carcinoma (37.3%), adenocarcinoma (22%)
and fibroma (22%). In this investigation, neoplasia was
detected incidentally during routine transabdominal
ultrasonography of a male camel suffered from chronic
weight loss and fits of abdominal pain. It was confirmed
histologically to be pedunculated leiomyoma. To our
knowledge, the present clinical article is the first that
describes pedunculated leiomyoma in dromedary camels.
The clinical signs were not indicative and included chronic
weight loss, constipation, and abdominal pain. In addition,
the blood picture and serum chemistry panel were
nonspecific and provided little aid in obtaining a diagnosis
of the leiomyoma.

On the other side, ultrasound examination was
helpful in providing information on the detection and the
extent of the tumor masses on the left side of the body and
involvement of surrounding structures especially the left
kidney, spleen, and rumen. In this report, it was
interesting to detect the tumor mass was unilateral and
involving only the left side of the abdomen. Ultrasound
examination although routinely performed is therefore the

best rewarding imaging procedure. There are no
ultrasonographic  features  that  reliably  allow
differentiation of smooth muscle tumors from

gastrointestinal stromal tumors (Segarra et al. 2022).
However, histopathological examination of a tumor
specimen remains the confirmatory diagnosis.

A pedunculated leiomyoma is prone to torsion,
especially if the pedicle is thin and long enough to cause
excess motility, facilitating torsion. Those with an enlarged
leiomyoma will also be at increased risk for torsion (Tsai
et al. 2006). The mass in our case was large, more than
10cm. When the torsion is left untreated, there may be
hemorrhagic infarction and infection of the lesioned
leiomyoma (Roy et al. 2004).

Peritoneal tumors including leiomyoma are usually
discovered incidentally ~ during  ultrasonographic
examinations or exploratory laparotomy. Surgical excision
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Fig. 2: Ultrasonographic findings in a 2-year-old emaciated
male dromedary camel with pedunculated abdominal
leiomyoma. Echogenic deposits with anechoic areas (1) were
scanned among the left kidney, spleen and left abdominal wall
(A). A large hypoechoic highly vascularized mass was imaged
directly below the left kidney and spleen (B). Widely invaded
hyperechoic deposits were detected between the rumen and left
abdominal wall (C).

may be successful in early stages (Filianoti et al. 2018).
However, treatment is considered hopeless in later stages
where many organs were involved, and adhesions occurred.

Conclusion

The low number of cases of leiomyoma in veterinary
literature may be due to its asymptomatic nature or non-
specific clinical presentation, as apparent in our case,
which makes its detection and diagnosis difficult. Routine
ultrasonography is strongly recommended as a
noninvasive modality for scanning abdomen in animals
suffering from general nonspecific signs. It enables
prompt, noninvasive verification of neoplasia. The
definitive diagnosis in this case was based on excisional
biopsies obtained at surgery.
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Fig. 3: Histopathology of pedunculated leiomyoma in a male camel showing A) marked hemorrhage (white arrow) and necrosis (yellow
arrow), and the pedicle of leiomyoma showed thick-walled blood vessels (yellow arrows) and hemorrhage and necrosis. H & E. A=60X;

B=100X.

Fig. 4: Sections of the tumorous tissue showed A) thick-walled blood vessels and wide areas of hemorrhage and necrosis areas of hyaline
degeneration seen at periphery (arrow), and B wide areas of hemorrhage and necrosis (infarction) with thin rim of remnant viable smooth

muscle tissue (arrow). H & E. A=200X; B=400X.
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