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ABSTRACT: We describe gross and histopa-
thology of cysts found in the epididymis of the
European bison (Bison bonasus). The material
was collected from 107, 3 mo to 20 yr old, free-
ranging, culled males from the Białowieża Pri-
meval Forest (Poland). Epididymal cysts were
observed in 65 (61%) of bison of varying ages.
They were primarily in the head of epididymis
and less often in the corpus or tail. The cysts
contained opalescent fluid devoid of sperma-
tozoa. They were lined by epithelium resem-
bling that of efferent ducts and appeared to be
congenital abnormalities.

Key words: Bison bonasus, congenital ab-
normality, cysts, epididymis, European bison.

Although many aspects of male genital
pathology have been described, these re-
ports focus on the testis and abnormalities
of spermatogenesis. Routine pathologic ex-
amination of the epididymis is often ne-
glected.

Testicular sperm lack ability to move
and fertilize an ovum; they acquire these
properties during the passage through the
epididymis. The normal path of sperm fol-
lowing their release from the testis in-
cludes the ductuli efferentes, the caput ep-
ididymidis, the corpus epididymidis, and
finally the cauda epididymidis where they
are stored until ejaculated. Sperm passage
through the entire epididymal environ-
ment is essential for sperm maturation.

Various anomalies of the epididymis
have been reported including segmental
aplasia of the mesonephric duct in which
there was partial or complete absence of
the epididymis, the presence of blind ef-
ferent ductules, and epididymal cysts
(Blom and Christensen, 1958; Ladds et al.,
1973; Humphrey and Ladds, 1975; He-
meida et al., 1978; Goyal, 1983; Ladds et
al., 1990). Gross and microscopic lesions
of the epididymis have been reported in
bulls, male goats, rams, stallions, boars,
and dogs. However the pathology of the

epididymis of male European bison is
poorly documented (Czykier et al., 1999).

The European bison (Bison bonasus)
which used to inhabit vast areas in Europe,
gradually disappeared until it only re-
mained in Poland. No free-ranging bison
survived World War I, however, a few an-
imals survived in zoological gardens. In
1929 three bison were purchased from a
zoo in Sweden and introduced into the
Białowieża Primeval Forest (Poland). Suc-
cessful captive breeding allowed bison to
be released into the forest as a free-living
herd (Krysiak, 1967; Krasiński, 1994; Gill,
1999; Krasiński et al., 1999). The bison are
carefully monitored and some are culled
annually. This culling provided the oppor-
tunity to assess occurrence of reproductive
problems and infectious diseases (Kita and
Anusz, 1991; Bomba, 1995; Czykier et al.,
1999; Jakob et al., 2000). This study fo-
cused on gross changes and histopathology
of epididymal cysts found in the European
bison.

We collected samples from culled male
bison from the Polish side of the
Białowieża Forest (528459N, 238509E) in
the winters of 1995–2000. Bison were
culled because of poor condition, trauma
of various types, parasitic diseases, and
balanoposthitis; weak calves especially
those born after October also were culled.
Samples from the testes and epididymides
were taken from 107 bison (3 mo–20 yr of
age), fixed in Bouin’s fluid and/or formalin
and embedded in paraffin. Four–five mm
thick intermittent serial sections were col-
lected. These sections were stained with
hematoxylin and eosin and examined with
a light microscope. Periodic acid Schiff
(PAS) reaction and van Gieson stains also
were used (Culling et al., 1985).

Epididymal cysts were observed in 65 of
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TABLE 1. Age of European bison and location of epididymal cysts.

Location of epididymal cysts

Calves
(3 mo–1 yr)

n 5 17

Juveniles
(1–3 yr)
n 5 20

Adult
(3–20 yr)
n 5 28)

Head of epididymis
Corpus of epididymis
Head and corpus of epididymis
Tail of epididymis
Head, corpus, and tail of epididymis

59%
12%
24%

6%
Not observed

50%
5%

40%
5%

Not observed

54%
14%
21%

4%
7%

FIGURE 1. Pseudostratified cuboidal epithelium
lining the epididymal cyst of a 2.5 yr old bull. The
cyst is lined by two kinds of cuboidal epithelial cells;
ciliated (↓) and nonciliaded with acidophilic droplets
seen on the surface (.). HE. Bar510 mm.

FIGURE 2. Pseudostratified columnar epithelium
of the epididymal cyst from a 2 yr old bull. HE.
Bar510 mm.

107 bison. Cysts were present in calves (3
mo–1 yr of age), juveniles (1–3 yr of age),
and adults (.3–20 yr of age); frequency of
cysts increased with age. Cysts were pre-
sent in 45% (17 of 38) calves, 69% (20 of
29) juveniles, and 70% (28 of 40) adults.
Cysts were unilateral in 35 (54%) animals
and bilateral in 30 (46%) of males. The
cysts were most common in the head, few-
er in the corpus, and were sporadic in the
tail of epididymis (Table 1). The cysts in
head of the epididymis were rounded and
primarily in the anterior region or in the
passage between the head and the corpus.
In the corpus or tail of the epididymis the
cysts usually were pedunculated. The size
of cysts varied from 4–20 mm in diameter,
but there was no correlation between size
and age. The cysts formed an integral part
of epididymis, were well delimited, and
usually were covered by the capsule.
Through the capsule a clear aqueous fluid
was discernible.

The cavity of the cysts was lined with
pseudostratified epithelium with a cuboi-
dal to low columnar cells with round or
slightly oval nucleus and often with many
long cilia at the luminal surface. Noncili-
ated epithelial cells also were observed
(Figs. 1, 2). Distinct acidophilic droplets
were often seen on the surface of the ep-
ithelium. The epithelium rested on a well
defined, homogenous, PAS positive basal
membrane. There were no signs of inflam-
mation in the tissue surrounding cysts.
Smooth muscle was surrounded by colla-
gen fibers forming a thick connective tis-
sue capsule. The microscopic features of
the cysts in young bison were similar to
those observed in older animals. Cysts
contained a small amount of homogenous,
acidophilic fluid that was devoid of sper-
matozoa, with the exception of one 10 yr
old bull where sperm were found within
the cyst. Spermatozoa were observed in
epididymal ducts of males over 3 yr of age
(Fig. 3).

We found high prevalence of cysts in
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FIGURE 3. Spermatozoa in the lumen of an epi-
didymal duct (S) but not in the cyst (*) in a 7 yr old
bull. HE. Bar520 mm.

the epididymis of European bison males.
In comparison with measurements of seg-
ments of the epididymis in cattle (Goyal,
1985), the epididymis of European bison
has a wide head and thickened tail (Świe-
żyński, 1968). Epididymal cysts were
found in bison of different ages with high-
est prevalence in adult males; however in
cattle they were more common in new-
born calves (Humphrey and Ladds, 1975).
Slightly more bison has unilateral than bi-
lateral epididymal cysts. Similarly, more
Merino rams were observed with unilat-
eral than bilateral retention cysts of the
epididymis (Watt, 1971).

The microscopic features of the epidid-
ymal cysts in European bison were similar
to those observed in bulls, rams, and goats
(Watt, 1971; Goyal, 1983; Tarigan et al.,
1990; Wakui et al., 1997). The origin of the
epididymal cysts in European bison could
not be unequivocally determined. Most re-
searchers distinguish between congenital
and acquired cysts in the genitals. The
causes of acquired cysts may be trauma or
inflammation. No post-traumatic changes
were observed in the region of scrotum
and testes of the European bison exam-
ined nor were signs of inflammation ob-
served. Our gross and histologic findings
suggest they were probably congenital ab-
normalities.

Congenital cysts are derived from closed
ducts originating from the rete testis or the
epididymal duct (Blom and Christensen,

1958). Epididymal cysts may arise from
paradidymis internus or aberrant tubules
(Ladds et al., 1973). Some authors suggest
congenital epididymal cysts are derived
from remnants of mesonephric tubules
(Watt, 1971; Humphrey and Ladds, 1975;
Wakui et al., 1997). The cysts found in the
epididymis of European bison were similar
to those described by Watt (1971) in Me-
rino rams and Wakui et al. (1997) in the
Shetland sheepdogs.

The epididymal cysts found in the Eu-
ropean bison are most likely isolated rem-
nants or vestiges of mesonephric tubules
and may have originated as ectopic meso-
nephric epithelium during embryologic
development. European bison are highly
inbred (Olech, 1989) and congenital ab-
normalities may appear more often than in
other ruminants. The presence of cysts in
the epididymis could affect reproduction,
however, data are not available to evaluate
breeding success in free-ranging herds of
bison.

The authors thank Z. Pucek for com-
ments and discussion. Special thanks to Z.
Krasiński for documentation on culled an-
imals and the technical staff of the Mam-
mal Research Institute in Białowieża for
their assistance in collecting the material.
The authors also acknowledge D. Łakus
and E. Henczke for their technical assis-
tance in the laboratory.
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