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This case demonstrates a unique ovarian congenital anomaly that likely contributed to

the development of a rare fibroleiomyoma in the cranial vagina of a young bitch. A 13

month old intact female Golden Retriever presented to the veterinary teaching hospital for

urinary incontinence, hematuria, and persistent vaginal discharge. Physical examination

revealed a mucopurulent serosanguinous malodorous vulvar discharge, and after further

diagnostics was reclassified as persistent estrus. Abdominal palpation and ultrasound

revealed uterine thickening and poorly visualized ovaries. The reproductive tract was

removed during an ovariohysterectomy, revealing small ovaries and a white anterior

vaginal mass. Histopathology revealed dysplastic ovaries with hyperplastic granulosa

cells and a benign vaginal fibroleiomyoma. These morphologic changes are consistent

with elevated estrogen levels. It was thus concluded that her persistent estrus and

the fibroleiomyoma were both secondary to persistent estrogen production by the

hyperplastic granulosa cells.
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BACKGROUND

Various ovarian conditions relate to disrupted ovarian development or to age-related changes.
Ovarian hypoplasia is infrequent and is associated with a deficiency of germ cells. Hypoplastic
ovaries are dysfunctional and typically secrete low amounts of estrogen due to an absence of
granulosa cells that correlates to the absence of germ cells (1). In normal ovaries, proliferation of
the sex-stromal cells, including granulosa cells, typically increases with age. While hyperplasia of
these structures can occur, it is typically in geriatric bitches that have experienced multiple estrous
cycles and is rare in juvenile animals (1). The proliferation of granulosa cells leads to a significant
amount of estrogen release, even in cases without follicles present.

Sex steroid hormones play a significant role in the initiation, promotion, and progression of
the carcinogenesis cascade (2). The effects on smooth muscle of the genital tract, can lead to
leiomyomas, which are benign neoplasms of these cells. A 2013 study showed estrogen receptor-α
and progesterone receptors were expressed in 56.3 and 84.4% of canine leiomyomas, respectively
(3). The presence of these receptors indicates that estrogen and progesterone frequently play a role
in the development of leiomyomas. Increased levels of these hormones can accelerate the growth
of genital tumors.
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This present case demonstrates the unusual circumstances
that ovarian dysplasia, in synchrony with granulosa cell
hyperplasia, can lead to genital neoplasia in a juvenile
animal under specific conditions, and can present clinically as
persistent estrus.

CASE REPORT

A 13 month old intact female Golden Retriever bitch was
presented to the Virginia Maryland College of Veterinary
Medicine’s Teaching Hospital with perceived urinary
incontinence and a persistent estrus. She weighed 21.6 kg
and had a BCS of 4/9. The patient had a history of
hematuria and prolonged estrus of ∼4 months duration,
confirmed via serial observation of superficial epithelial cells
on vaginal cytology. The patient was treated for urinary
incontinence and multiple urinary tract infections without
resolution. Four days before admission, Enterococcus
spp. growth on a urine culture was documented and
the patient began treatment with sensitivity-selected
antibiotic therapy.

Physical examination revealed a mucopurulent
serosanguinous malodorous vulvar discharge. Significant
diagnostic findings included a low (0.42 ng/mL) serum
progesterone, vaginal cytology consisting of superficial epithelial
cells without significant numbers of neutrophils, no growth on
urine culture collected by cystocentesis, and urine sediment
that lacked evidence of inflammation. There was no notable
mammary gland development.

Abdominal palpation suggested a thickened uterus;
ultrasound examination confirmed this finding, along with
a small amount of fluid that was present in the uterus.
Additionally, a thickened cervix and poorly visualized ovaries
were found (Figure 1). Abdominal ultrasound of the urinary
tract revealed moderate bilateral pyelectasis, with no hydroureter
visualized. The absence of clinical polyuria along with a history
of urinary tract infections suggested that these findings likely
indicated pyelonephritis rather than other changes in the
urinary tract.

Accompanying the reproductive and urinary abnormalities
was moderate bilateral medial iliac lymphadenomegaly, which is
most likely consistent with a reactive or inflammatory response.
These results, with the history, were consistent with prolonged
estrogen influence. The urinary incontinence was redefined as
vulvar discharge attributed to uterine secretions secondary to
estrogen stimulation.

An elective ovariohysterectomy was performed. Poor ovarian
development was noted, along with a firm white cervical mass
that extended into the cranial vagina.

The ovaries, uterus, and anterior vagina were submitted
for histopathology, which documented normal uterine
morphology (7–9mm diameter) under estrogen stimulation.
The ovaries were small (7 × 8 × 8mm), and no
oocytes or follicles were present. Sex cord stromal cells
were prominent, large, and had vacuolated cytoplasm.
A single corpus luteum was present (Figure 2). The

hyperplastic sex cord stromal cells are granulosa cells
and these were suspected to be responsible for persistent
estrogen production.

A benign vaginal fibroleiomyoma (10 × 10 × 15mm)
was present in the anterior vagina adjacent to the cervix
(Figure 3). The mass was encapsulated and formed of
very elongated cells with abundant uniformly-staining
eosinophilic cytoplasm. These cells were arranged in
interlacing bundles in a scant fibrous stroma. The nuclei
were pale-staining, long oval, and blunt-ended. Most nuclei
contained a single prominent nucleolus. No mitoses were
observed. A sample of the mass stained positive for smooth
muscle actin.

The patient made a full recovery after the ovariohysterectomy.

DISCUSSION

Ovarian hypoplasia secondary to germ cell deficiency is an
infrequent ovarian developmental anomaly, and hypoplastic
ovaries usually secrete only low amounts of estrogen (1).
A non-follicular source of estrogen is sex-stromal cells,
including granulosa cells, which can proliferate with
increasing age. Hyperplasia of the sex stromal cells can
occur, but it is typically in geriatric bitches and not in juvenile
animals (1).

Estrogen synthesis predominantly occurs within granulosa
cells using androgens provided by the theca cells (4). Even in the
absence of follicles, it has been documented that the proliferation
of granulosa cells in sex cords can lead to a significant amount
of inhibin release, which can suppress FSH levels (5). The
excessive production of estrogen from the hyperplastic granulosa
cells in the sex cords of this case is the most likely cause
of the persistent estrus. Weekly vaginal cytologies for months
confirm the presence of high levels of estrogen. Elevated
estrogen is also a likely contributor to the rapid growth of
the fibroleiomyoma. Only low levels of serum progesterone
were present when measured. This case demonstrates the
multisystemic effects of estrogen in a young bitch and the
clinical presentation that was observed when abnormal ovarian
development occurs.

CONCLUDING REMARKS

This case is an unusual interaction of ovarian germ cell
hypoplasia, hyperplastic granulosa cells producing estrogen, and
a vaginal fibroleiomyoma in a young bitch. No other cases
have been reported with this combination of abnormalities. The
ovarian changes warrant classification as dysplasia instead of
hypoplasia due to this unusual combination of changes.

The limitations of this case report include the unknown
chromosome status of the patient and the unknown prevalence
of these anomalies within the patient’s littermates to evaluate for
a genetic component. Future improvement could be made by
staining the leiomyoma to confirm or deny the hypothesis that
there are estrogen receptor-α’s present that contributed to the
growth of the leiomyoma.
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FIGURE 1 | Ultrasound imaging of the cervical thickening at the mass (left arrow) and of the poorly visualized left ovary (right arrow).

FIGURE 2 | (A) Ovary with granulosa cell hyperplasia (arrows) (H&E stain; bar = 20 microns). (B) A single corpus luteum (arrow) (H&E stain, bar = 200 microns).

FIGURE 3 | Vaginal fibroleiomyoma (H&E stain; bar = 200 microns and 20 microns).
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