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Introduction 

Leiomyomas are benign smooth-muscle tumors, which occurs, in all 
the species, more frequently in the tubular genitalia (oviducts, uter-
us, cervix or vagina) than in the ovary. Primary ovarian leiomyomas 
are uncommon ovarian disorders [1-3]. They are usually described 
as unilateral, solitary tumors that most frequently remain asympto-
matic, thus being observed as incidental findings during ultraso-
nographic evaluation of the genital tract or at necropsy [1,3]. In the 
women, ovarian leiomyomas are frequently found in association 
with uterine smooth muscle tumors, and in such case they are con-
sidered as secondary leiomyomas [4,5], which seem to develop 
more frequently than primary leiomyomas and are usually associat-

ed with other ovarian lesions [6-8]. 

Genital leiomyomas developing mainly from the uterus but also 
from the cervix and the vagina, are common findings in domestic 
dogs, cats, cows and sows [3,9]. They have also been occasionally 
reported in wild felids [10,11]. Cooper and Valentine [1] refer to the 
existence, in Cornell files, of only five ovarian leiomyomas (one in a 
sow, three in bitches and one in a leopard), all of them being unilat-
eral situations, while McEntee [3] found eight cases in bitches and 
only one case in a queen. Besides these references, only sporadic 
ancient reports on ovarian leiomyomas exist, either in domestic or 
wild felids [12,13]. The origin of primary ovarian leiomyomas re-
mains unclear. It has been proposed to originate from the smooth 
muscle cells existing in the walls of blood vessel in the ovarian hilus 

[7,14] or from the smooth muscle fibres of the mesovarium [9,15]. 

For some authors, genital leiomyomas observed in Zoo animals 
could be associated with progestagen treatments, although the 
survey accomplished by Chassy, et al. [10] did not confirm this hy-

pothesis. On their work the authors also refer the lion as having the 
higher frequency of occurrence of genital leiomyomas from the 23 
different represented species. On that survey, even if the animal 
species was not referred, the presence of ovarian leiomyoma aris-
ing from the ovarian pedicule was reported, frequently accompany-
ing the presence of smooth muscle tumors on other locations of the 

genitalia. 

Sporadically, some cases of ovarian leiomyoma have been de-
scribed in carnivores and ferrets [1,3,12] most of them secondary to 
other genital leiomyomas. However, to the authors' knowledge, it 
has never been described a bilateral primary ovarian leiomyoma, 

which has been diagnosed in a 13-year-old female lion (Panthera 
leo) during a routine ultrasonographic evaluation of the genital or-
gans. 

Case description 

A 13-year-old female lion (Panthera leo), kept for almost 10 years at 
the Zoo da Maia (Porto, Portugal), in a heterosexual group, was 
submitted to routine exams as it was planned to moving her to an-
other park. This female came from the Lisbon Zoo, where despite 
living in a heterosexual group, never conceived. At the Zoo da Maia 
she entered a group with a couple of lions, which produced two 
litters during this period. No accurate reproductive records were 
kept, and the existence of regular ovarian cycles could not be as-
certained. Besides regular deworming (Doramectin 1%, 2ml, PO; 
Dectomax®, Pfizer) and occasional otitis, this female was consid-
ered to be otherwise healthy. The estimated weighted of the lioness 
was 160kg. 

Under anaesthesia, blood samples were collected to hematological 
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and biochemistry analysis [Table-1], along with the ultrasonographic 
evaluation of the genital tract, by using a GE ultrasound scan 
(LOGIQ_e, General Electrics Healthcare Europe GmbH) and a 
multiple frequency probe (a 4-10 mHz veterinary probe 8C-RS; 

General Electrics Healthcare Europe GmbH). 

Table 1- Hematological and serum biochemical values in the zoo 
lioness on the day of the ultrasound evaluation. (*Reference values 

for Panthera leo females older than 3 years [22]). 

The ultrasonography revealed a solid, isoechoic, compact mass 
located caudally to the kidneys, which occupied two-thirds of the 
ovary. There were also visible anechoic structures compatible with 
ovarian follicles, but no corpus luteum was detected on the ultra-
sound scans [Fig-1a]. In addition, altered ultrasonographic appear-
ance of the endometrium compatible with cystic endometrial hyper-
plasia was recorded: increased thickness of the uterine walls and 
the accumulation of hypoechoic fluid within the uterine lumen [Fig-

1b]. 

The results of blood analysis were found to be normal for the age 
and species despite the fluid accumulated into the uterus, thus dis-

carding the existence of a pyometra on the moment of evaluation. 

On the basis of the ultrasonographic findings and the previous his-
tory of infertility, and for the increased risk for developing pyometra 

due to uterine disease, the ovariohysterectomy was decided. 

For the anesthesia, an association of Tiletamine-Zolazepan 
(Zoletil® 100, Virbac; diluted in 1.5 ml of solvent) was used in a 
dosage of 5mg/kg. A dart with 3.5 ml was used for sedation and a 
second intravenous administration (additional 200mg of Zoletil® 
100; Virbac) was performed 20 minutes later, to maintain the anes-
thesia throughout the surgery. The lioness fully recovered from the 

general anesthesia within 24 hours. 

Following the surgical procedures, the resected ovaries and the 
uterus were sent for the surgical pathology lab for analysis, fixed in 
10% formalin. A marked increased of the ovarian dimensions and 
consistency was detected upon examination in both the ovaries. 
One ovary measured 5.5 x 1.5 x 3 cm and the other 6.5 x 4 x 2 cm 
at their greatest dimensions. Both ovaries exhibited a similar gross 
appearance. On the ovarian surface were visible several smooth 
and shiny, nodular yellowish masses that compressed the function-
al ovarian parenchyma into one ovarian margin [Fig-2a] [Fig-2b]. 
Some follicular structures were observed in both the ovaries, the 

largest with 2.5 cm in diameter. In addition, nearby one of the ova-
ries, a para-ovarian cyst, emerging from the oviduct, with 1.5 cm in 

diameter was found. 

Fig. 1- Ultrasound scans of the ovaries and uterus in a Panthera 
leo: (a) In the ovaries an increase in size was recorded along with 
the existence of a solid mass (delimited between arrows) displaying 
a regular isoechoic pattern; (b) An increase in the size of uterine 
horns associated to a slight increase in the uterine wall thickness 
and to the accumulation of a limited amount of fluid within the uter-

us was found. 

The longitudinal cut surface of the ovaries showed the presence of 
solid and firm masses, whitish in color, and evidencing a whorled 
pattern [Fig-2c], [Fig-2d]. upon gross examination the existence of 
antral follicular structures was confirmed [Fig-2d]. The uterine horns 
were enlarged, with 3 cm in diameter. On longitudinal section a 
reduced amount of fluid and small cystic structures of about 0.1cm 

at the endometrial surface were observed [Fig-2e], [Fig-2f]. 

The tissue was processed for light microscopy using standard 
methods, sectioned at 3µm thickness and stained with hematoxylin 

and eosin (H&E) for histopathological evaluation. 

On microscopic examination, the ovarian masses were found to be 

composed of a cellular proliferation of fusiform 

cells with a typical smooth muscle appearance and cigar-shaped 
nuclei, proliferating according to a fascicular, irregular pattern [Fig-3 
a], [Fig-3b], clearly resembling a leiomyoma. In some marginal are-
as of the tumor, smooth muscle proliferation emerging from the 
blood vessels walls was observed [Fig-3a]. Although moderate 
nuclear atypia and large vesicular nuclei were observed, mitoses 
were rare. No signs of necrosis were detected. In one ovary, a larg-
er follicle was visualized, with a thin granulosa layer but without 
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Parameter Value Reference values* [Min; Max] 

Complete Blood Count   

RBC (x10 E12/L) 7.2 7.89 [5.51; 10.50] 

Packed-cell volume (L/L) 0.365 0.390 [0.280; 0.512] 

WBC (x10 E9/L) 15.98 13.79 [6.160; 26.70] 

Neutrophils (x10 E9/L) 11.79 10.21 [0.038; 22.70] 

Eosinophils (x10 E9/L) 1.57 0.507 [0.000; 2.880] 

Basophils (x10 E9/L) 0.02 0.058 [0.000; 0.386] 

Monocytes (x10 E9/L) 0.62 0.465 [0.000; 2.873] 

Lymphocytes (x10 E9/L) 1.95 2.068 [0.033; 6.400] 

Platelets (x10 E12/L) 0.38 0.320 [0.009; 0.734] 

Serum biochemistry     

Albumin (g/L) 27.1 34 [25; 56] 

Alkalin phosphatase (U/L) 10.2 19 [0; 89] 

Alanine aminotransferase (U/L) 38.9 52 [0; 195] 

Creatinine (mmol/L) 190.94 239 [62; 424] 

Blood Urea Nitrogen (mmol/L) 22.81 10.71 [4.998; 23.21] 

Total protein (g/L) 90 74 [62; 90] 

Cholesterol (mmol/L) 5.01 4.628 [1.43; 7.722] 

Triglicerids (mmol/L) 0.37 0.506 [0.044, 1.793] 

http://www.bioinfopublication.org


|| Bioinfo Publications ||  26 

 

Fig. 2- Macroscopic evaluation of the ovaries and uterus of a female Panthera leo. (a) In one of the ovaries, a large yellowish mass occupying 
the majority of the ovary was observed; the mass was nodular and firm. (b) On the other ovary, a similar mass was found in one of the ovarian 
margins. (c) On the cut surface of the ovary presented in (a), it was visible the extension of the tumor, which occupied almost the totality of the 
ovarian parenchyma. (d) The longitudinal cut surface of the ovary depicted in (b) showed the same features displayed by the contralateral tu-
mor: a solid whitish mass displaying a whorled, fascicular pattern. On this ovary, it was also observed the existence of a large antral follicle. On 
both images (c) and (d), the reduction of the ovarian parenchyma is apparent, due to the compression exerted by the tumor. (e) Transversal cut 
of one uterine horn showing an increased size; it is also possible to notice the existence of small cystic structures inside the endometrial folds 

(f) On another transversal cut, medial extension of the cystic structures into the myometrial layer (adenomyosis) was also observed. 

hemorrhage. On the cortex of both ovaries several smaller antral 
and atretic follicles were observed; an old corpus luteum was de-
tected in one ovary. Adjacent to the ovaries, oviduct sections were 
analyzed, which presented some cystic epithelial structures. On the 
uterus, moderate cystic distension of the endometrial glands was 

observed, with a diminute accumulation of mucinoid material in the 
uterine lumen [Fig-3c]. No evidences of inflammation were detected 
nor the uterus exhibit signs of leiomyoma. The uterine disturbance 
was classified as mucometra associated with cystic endometrial 

hyperplasia grade I. 
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Fig. 3- Microscopic evaluation of ovarian and uterine sections and characterization of the ovarian leiomyoma. (a) Proliferation of fusiform cells 
arising from the media layer of an hilar vein (scale bar= 300μm; H&E). (b) The tumor was composed by well differentiated, typical smooth mus-
cle cells displaying a whorled interlacing fascicular pattern (scale bar= 100μm; H&E). (c) The endometrial evidenced signs of cystic endometrial 
hyperplasia: loss of the typical endometrial gland architecture with pronounced dilatation of the glandular elements of the medium and deeper 
glandular layer (scale bar= 300μm; H&E). (d) With Van Gieson staining, the muscle fibers stain in orange, and collagen in red. With this stain-
ing, the reduced collagen content of the tumor stroma was evidenced (scale bar= 70μm). (e) The small amount of collagen was also confirmed 
with the Masson trichrome staining, in which collagen stains in blue and the muscle fibers in red (scale bar= 100μm). (f) The positive SMA im-
munoexpression by the neoplasic cells suggesting a smooth muscle cell tumor (scale bar= 70μm; counterstained with Gill´hematoxylin). (g, h) A 
positive and homogeneous immunoexpression for desmin in the tumor confirms the smooth muscle origin for this tumor (scale bar = 70 μm; 

counterstained with Gill´hematoxylin). 
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Due to histological features, the differential diagnoses for the ovari-
an masses included fibroma, thecoma and leiomyoma. To further 
characterize the lesions and to differentiate between these two 
tumors, a histochemical approach was essayed, by using Van Gie-
son and Masson Trichrome stainings. These staining are specific 
for evidencing the connective tissue, in particular the collagen fi-
bers. Both the staining showed a reduced collagen content within 
the tumor [Fig-3d], [Fig-3e]. In addition, immunohistochemistry stud-
ies were performed on the formalin-fixed paraffin-embedded tissue 
utilizing the streptavidin-biotin-peroxidase method and the primary 
antibodies against large spectrum cytokeratin (CK AE1/AE3, at 
1:50; Dako®, Labometer Lda), Vimentin (at 1:100; Novocastra®, 
Newcastle upon Tyne, UK), α-smooth muscle actin (SMA, at 1:200; 
Novocastra®, Newcastle upon Tyne, UK) and desmin (at 1:100; 
Novocastra®, Newcastle upon Tyne, UK). The tumor cells dis-
played a strong and diffuse positive staining for SMA and desmin 
[Fig-3f], [Fig-3h], but were negative to vimentin and the CK AE1/
AE3. 

The moderate expression of SMA and desmin by the tumor cells 
was strongly suggestive of a smooth muscle cell origin, which was 
further supported by the reduced collagen content of the extracellu-
lar matrix. Based on the histological observations and on the results 
of additional histo- and immunohistochemical studies, a final diag-
nosis of primary bilateral ovarian leiomyoma co-existing with grade I 
cystic endometrial hyperplasia and cystic oviductal hyperplasia was 
established. 

Discussion 

Primary ovarian leiomyomas are very rare benign tumors in either 
domestic animals or humans, and are usually unilateral in occur-
rence [1,3,16]. Even in the cases reported on the Chassy´ survey in 
wild carnivores, all the situations were unilateral [10]. Generally, 
they growth asymptomatically and are only detected at routine 
ovariohysterectomy or at necropsy [3,10]. The case presented in 
this report is somewhat unusual in that the tumor had developed in 
both the ovaries and into an extent that it occupied almost two-
thirds of the ovarian parenchyma. 

Ovarian leiomyomas are considered to be small sized tumors with 
low growth rates, which allow them to remain silent for long periods. 
That seemed to be the case in the situation reported herein. The 
situation reported here was discovered at the surgery, although on 
ultrasound scans findings suggestive of a solid mass on both ova-
ries were detected, along to signs of uterine cystic endometrial hy-
perplasia, the later being the major motive for surgery. No other 
clinical signs have been detected previous to this evaluation, de-
spite the fact that the lioness has never been pregnant. The imag-
ing features of an ovarian leiomyoma have not been described in 
the veterinarian literature, but a homology could be established to 
the classical uterine leiomyoma ultrasound features, which are typi-
cally evidenced as well delimited lesions of homogeneous isoechoic 
to hypoechoic pattern [17,18]. 

Macroscopic evaluation of the ovaries evidenced an important in-
crease in size, if the ovarian dimensions are compared to those 
reported by Rowlands and Sadleir [19] when describing the ovarian 
features of three superovulated lioness (between 3 x 1.7 cm and 4 x 
2 cm). The diameter of the uterine horns was also increased when 
compared to data reported on that study (3 cm vs. 1 cm, respective-
ly), which was related to the existence of cystic endometrial hyper-
plasia, which promotes the thickness of the endometrial walls. De-

spite the uterine disease, this female was otherwise healthy, as it 
was confirmed by the blood analysis. This finding is compatible with 
the initial stages of the disease and to the absence of inflammation 
or pyometra. It is also in accordance with the fact that these tumors 
are reported to persist in silent for long periods before being detect-
ed [1,3]. Cystic endometrial hyperplasia is not uncommon in zoo 
felids, and has been associated with contraceptive treatments [20]. 
In the case reported here, never a progestagen treatment has been 

used in this female. 

It is important that ovarian leiomyomas be differentiated from other 
spindle cell tumors of the ovary, such as fibromas and thecomas. 
Histochemical and immunohistochemical studies can be used to 
differentiate them. Fibromas are usually rich in collagen content, 
which can be visualized using Van Gieson and Masson´s trichome 
stainings. Using these histochemical techniques, collagen fibers will 
stain in red and blue, respectively. In the case presented here, a 
limited amount of collagen was present within the tumor, consistent 
with very limited production of a collagen extracellular matrix of the 
tumor cells, in contrast to what happens in fibromas, which tend to 
produce high amounts of collagen [5,7,8]. The low collagen content 

of the neoplastic stroma suggested the presence of a leiomyoma. 

By using immunohistochemical analysis it is possible to demon-
strate the smooth muscle differentiation of the tumor cells. Leiomyo-
mas show diffuse positivity for desmin and smooth muscle actin 
(SMA), and are negative for vimentin [5,7,8]. By contrast, thecoma 
does not express SMA and so it can be differentiated from leiomyo-
mas that stain for SMA [5,7,8]. Fibromas can stain for smooth mus-

cle actin but are typically negative for desmin [5,8]. 

In the case described here, tumor cells express SMA and desmin, 
but not vimentin or large spectrum citokeratins. This information, 
along to the low collagen content of the extracellular matrix, con-

firmed the initial diagnosis of ovarian leiomyoma. 

The origin of primary ovarian smooth muscle tumors remains con-
troversial. Fallahzadeh, et al. [21] and Güney, et al. [7] suggested 
that they originate from the walls of the hilar blood vessels. Howev-
er, based on veterinary described situations, it has been proposed 
that ovarian leiomyomas arise from the smooth muscle fibers of the 
mesovarium [9,15]. On the situations included in the survey con-
ducted by Chassy, et al. [10], the ovarian leiomyomas were found in 
the ovarian medulla and pedicle. In the case reported here, some 
microscopic images are suggestive of that the tumor may originate 
from the blood vessels walls localized in the hilus of the ovary, as 
shown in the [Fig-3a]. This finding seems to be in accordance with 

previous reports from human medical literature. 

An overall increase on the incidence of genital leiomyomas in the 
genus Panthera was observed and could indicate a predisposition 
for the development of those tumors in animals from that genus 
[10]. In addition, an age predisposition has been reported for those 
animals [10], as it was already stated for domestic animals [16]. In 
the situation described here, the primary ovarian leiomyoma devel-
oped in an old Panthera leo female, although it could not be ascer-
tain if it was a long lasting pathological process or not. Nevertheless 
it is worthy to register that this female never conceived despite the 
existence of a proven fertile male in the cohort group. A potential 
influence exerted by the bilateral ovarian leiomyoma condition over 

the female regular cyclicity and her fertility could not be excluded. 

In conclusion, a rare case of bilateral primary ovarian leiomyoma 
was described here. As in typical leiomyoma it had developed in the 
absence of clinical signs, and despite of its size and partial com-
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pression of the ovarian parenchyma, suppression of the ovarian 
activity was not detected. Its unique sign was the presence of a 
solid, isoechogenic mass located in both the ovaries on ultrasound 
scans. Despite its rarity, ovarian leiomyoma should be considered 
in the differential diagnosis of ovarian conditions. Nevertheless, 
appropriate diagnosis requires tumor sampling and histochemical or 

immunohistochemical analysis. 

Acknowledgements 

The authors thank Mrs. Lígia Lourenço and Miss Ana Marilisa for 
their technical assistance with the histochemistry and immunohisto-

chemistry techniques. 

The Portuguese Science and Technology Foundation (FCT), under 

the Project PEst-OE/AGR/UI0772/2011, sponsored this work. 

Conflict of Interest 

The authors disclose no relevant financial interests or affiliations 

with any commercial interests. 

Contributors 

N.A. performed the clinical evaluation of the female and the sur-
gery. J.G. performed the ultrasound examination. R.P.-C. and 
M.A.P. received the excised organs for analysis. M.A.P. was re-
sponsible for the pathology analysis. R.P.-C. was also involved in 
the data analysis and interpretation, as well as the manuscript writ-
ing and the reviewing of the literature. All the authors have ap-
proved the final article, agree with the present disclosure and ap-

proved the manuscript for final publication. 

References 

[1] Cooper B. and Valentine B. (2002) In: Tumors in Domestic Ani-

mals, Blackwell Publish. Comp., 334-337. 

[2] Maclachlan N. (1987) Environm. Health Perspect., 73, 27-33. 

[3] McEntee K. (1990) Reproductive Pathology of Domestic Mam-

mals, Academic Press, New York, 87. 

[4] Hsiao C.H., Wang H.C. and Chang S.L. (2007) Thai. J. Obst. 

Gynecol., 46, 311-313. 

[5] Lim S.C. and Jeon H.J. (2004) Gynecol. Oncol., 95, 733-735. 

[6] Eren F., Akpulat S. and Gokaslan H. (2005) Acta Pathol. Micro-

biol. Immunol. Scand., 113, 145-147. 

[7] Güney M., Ozsoy M., Oral B., Mungan T. and Kapucuoglu N. 

(2007) Arch. Gynecol. Obst., 275, 507-510. 

[8] Tomas D., Lenicek T., Tuckar N., Puljiz Z., Ledinsky M. and 

Kruslin B. (2009) Diagn. Pathol., 4, 25. 

[9] Kennedy P., Cullen J., Edwards J., Goldschmidt M., Larsen S., 
Munson L. and Nielsen S. (1998) Histological Classification of 
the Tumors of the Genital System of Domestic Animals, Armed 

Forces Institute of Pathology, Washington DC, 24-28. 

[10] Chassy L.M., Gardner I.A., Plotka E.D. and Munson L. (2002) 

Vet. Path., 39, 379-385. 

[11] Hope K. and Deem S.L. (2006) Zoo. Biol., 25, 501-512. 

[12] Cotchin E. (1980) J. Pathol., 130, 169-171. 

[13] Norris H.J., Garner F.M. and Taylor H.B. (1969) J. Pathol., 97, 

138-143. 

[14] Kawano Y., Takai N., Shimano M., Nasu K. and Miyakawa I. 

(2006) Arch. Gynecol. Obst., 273, 298-300. 

[15] Schlafer D. and Miller R. (2007) Palmer’s Pathology of Domes-

tic Animals, Elsevier Limited, St. Louis, MO, 450-457. 

[16] Sforna M., Brachelente C., Lepri E. and Mechelli L. (2003) Vet. 

Res. Commun., 27(1), 359-361. 

[17] Merz E. (2007) Ultrasound in Obstetrics and Gynecology, 

Thieme Verlag, New York, 213-214. 

[18] Yang C.C., Wen K.C., Chen P. and Wang P.H. (2007) J. Chi-

nese Med. Assoc., 70, 80-83. 

[19] Rowlands I.W. and Sadleir R.M. (1968) J. Reprod. Fertil., 16, 

105-111. 

[20] Munson L., Gardner A., Mason R.J., Chassy L.M. and Seal U.S. 

(2002) Vet. Path., 39, 419-427. 

[21] Fallahzadeh H., Dockerty M.B. and Lee R.A. (1972) Am. J. 

Obst. Gynecol., 113, 394-398. 

[22] International Species Information System (1998) Reference 
Ranges for Physiological Data Values - Panthera leo (Lion). 

Apple Valey, USA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Journal of Pathology Research 
ISSN: 0976-8068 & E-ISSN: 0976-8076, Volume 2, Issue 1, 2013 

Payan-Carreira R., Alvura N., Graça J. and Pires M.A. (2013) Bilateral Primary Ovarian Leiomyoma in A Lion (Panthera leo): A Case Report. 
Journal of Pathology Research, ISSN: 0976-8068 & E-ISSN: 0976-8076, Volume 2, Issue 1, pp.-024-029. 

http://www.bioinfopublication.org

