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Abstract : The Asiatic black bear (Ursus thibetanus) is globally protected species and involved in a species restoration
program by the Korea National Park Service. However, the bears could not be released into the wild were required
regulation of population due to the limited space of breeding facility, so surgical castration was performed in two
males. Bears were immobilized with a combination of 2 mg/kg tiletamine-zolazepam and 40 pg/kg medetomidine, and
general anesthesia was maintained with isoflurane via endotracheal tube intubation. Orchiectomy was carried out by
the closed method using the LigaSure vessel sealing device through pre-scrotal incision. Subcutaneous tissues of the
incision site were sutured by continuous pattern with absorbable suture material, and the skin incision was closed with
tissue glue. The bears recovered uneventfully from general anesthesia after a duration of 58 min (bear A) and 53 min
(bear B). Total surgical time was 26 min (bear A) and 24 min (bear B). No postoperative swelling or complications
were observed. This is the first report that describes the use of the LigaSure for orchiectomy in the Asiatic black bear.
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Introduction

The Asiatic black bear (Ursus thibetanus), known as moon
bear and white-chested bear, is classified as “Vulnerable” by
the International Union for Conservation of Nature (IUCN),
mostly because of poaching and habitat loss (2). This condi-
tion is similar in the Republic of Korea. Asiatic black bears
inhabited Mt. Jiri forming largest free-living population, even
in the early 1980s. However, its free-living population has
decreased continuously, and Korea National Park Service has
conducted the species restoration program of Asiatic black
bear since 2004 yr (9). Since then, they released 34 bears on
Mt. Jiri, and achieved birth of cubs through natural mating in
the wild (4).

However, some of the released bears had to be withdrawn
into captive facility because of their habituation on human.
These female and male bears live together on a large area in
the facility. As the number of them increased in the limited
space, the fights broke out among individuals frequently and
some bears mated between kinship. Therefore, regulation of
the bear population is required in the facility, and control of
their reproductive function is highly desirable. In males, surgi-
cal castration is the best choice in captive wildlife because of
technical simplicity and efficiency. Castration also decreases
male aggressiveness, roaming and androgen-related diseases (3).
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This case report describes the orchiectomy for sterilization
in the Asiatic black bear by the closed technique using the
LigaSure vessel sealing device.

Case

Two male Asiatic black bears, excluded from the species
restoration program of the Korea National Park Service, were
presented for orchiectomy. Bear A was a 138 kg 7-year-old
male, and bear B was a 215 kg 13-year-old male.

Food and water were withheld from each bear for 12 h.
Bears were immobilized with intramuscular administration of
2 mg/kg tiletamine-zolazepam (Zoletil 50, Virbac, France)
and 40 pg/kg of medetomidine (Domitor, Pfizer, USA) com-
bination via remote injection (PICO 2, Daninject, Denmark).
The bears were transported to the surgical room and posi-
tioned dorsal recumbency on a surgical table. A physical
examination was performed and presence of both testicles in
the scrotum was verified. An intravenous catheter was placed
in the right jugular vein and venous blood samples were col-
lected for CBC and plasma biochemistry analysis. The results
were unremarkable. After 8.5 mm endotracheal tube intuba-
tion, general anesthesia was maintained with isoflurane (Ter-
rell, Piramal Critical Care Inc., USA) in 100% O, (4 L/min)
via a circle rebreathing system. Each bear received drug
injections of 0.01 mg/kg glycopyrrolate (Mobinul, Myung-
moon Pharm. Co., Ltd., Korea) and 0.2 mg/kg meloxicam
(Metacam, Boehringer Ingelheim, Gernamy) subcutaneously.
Lactated Ringer’s solution (Hartmann’s Sol., Daihan Pharm.
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Fig 1. The LigaSure max hand switching instrument (LS3090,
Covidien, USA) is a reusable vessel sealing instrument and dis-
posable electrode.

Co., LTD., Korea) was administered via the venous catheter
at a rate of 10 ml/kg/h.

Throughout the anesthesia, the bears were monitored con-
tinuously by a dedicated monitor (Datex-Ohmeda S/5; GE
Healthcare, FIN-00031 GE, UK). The bears breathed sponta-
neously without aid of mechanical ventilation. Values were
recorded every 5 min and all values remained close to base-
line parameters.

The operation was carried out with reference to the
orchiectomy of dogs (3), but modified in the suture tech-
nique. The closed method of orchiectomy was used by pre-
scrotal approach. Skin of the pre-scrotal and scrotal areas
was clipped and aseptically prepared. Applied pressure on
the scrotum to advance testicles cranially, the pre-scrotal skin
and subcutaneous tissue were incised along the median raphe
with 4 cm length. The testicle was exposed through external
spermatic fascia incision and carefully exteriorized from the
scrotum. Applied traction on the testicle, fibrous tissue and
fascia were bluntly dissected from the parietal vaginal tunics
with the use of sterile gauze to exteriorize the spermatic cord
maximally. Then, the LigaSure vessel sealing device (Liga-
Sure Max, Covidien, Ireland) was placed around the entire
spermatic cord of 25 mm diameter for tissue fusion (Fig 1).
The spermatic cord was progressively cauterized and transected
with a blade at a distance of 6 to 7 cm from the testicle (Fig
2). Once the testicle was cut free, any hemorrhage was in-
spected from the remnant tissue. The other testicle was also
removed as described.

The surgical region was rinsed with sterile saline and 2 ml
of 0.5% bupivacaine (Bupivacaine HCl Myungmoon INJ
0.5%, Myungmoon Pharm. Co., Ltd.) was injected on the
scrotum. Incisional site was closed with a continuous suture
of 3-0 polyglyconate in the subcutaneous tissue. The skin
was closed with tissue glue (Vetbond, 3M, USA), so that
there was no stitch on the skin. The operation was followed
by an administration of 6 mg/kg cefovecin (Convenia, Zoe-
tis, USA) subcutaneously. The endotracheal tube was removed,
the bears were transported to the individual facility, and 100
png/kg atipamezole (Antisedan, Pfizer) were injected intra-
muscularly. The bears recovered uneventfully from general
anesthesia after a duration of 58 min (bear A) and 53 min
(bear B). Total surgical time was 26 min (bear A) and 24 min
(bear B).

After operation, each bear received 0.1 mg/kg meloxicam
once a day for two days orally. They were fed full rations

Fig 2. The vessel sealing device was placed around the entire
spermatic cord of 25 mm diameter for tissue fusion (a). Using
the LigaSure device, the spermatic cord was cauterized and
transected with a blade. Due to the thickness of the spermatic
cord, the process was carried out progressively (b).

and showed good body condition 24 h postoperatively. Surgi-
cal wound healed with no postoperative complications.

Discussion

The anatomical information of the male reproductive sys-
tem is not well-known in the Asiatic black bear, also in other
species of bears. It is usually compared to that of dogs, which
is well described in the literature (3). In the present cases, the
operation was performed with reference to the method set out
in dogs without problems, and specific anatomical differ-
ences were not observed. This condition was similar to Euro-
pean brown bears (7). This is the first report that describes
orchiectomy in the Asiatic black bear.

Previously, orchiectomies were carried out on brown bears
by the closed method via pre-scrotal incision (7) or two skin
incisions parallel to raphe scroti (5,7) using absorbable suture
materials for spermatic cord ligature. In this study, orchiec-
tomy was performed in a similar manner as did RadiSic et al.
(7), but the LigaSure vessel sealing device was used as an
alternative to suture materials. This device has been approved
for fusion of vessels and tissue up to 7 mm in diameter by
electrical energy and pressure that liquefy and reform the col-
lagen and elastin (1). Although the diameter of tissue bundle
exceeded 7 mm, gradual cauterization on the spermatic cord
of 25 mm diameter achieved successful tissue sealing with-
out hemorrhage. The castration wounds could be left open
(5) or closed with suture material (7), but we closed surgical
wound with tissue glue to avoid self-trauma and subsequent
removal of the stitches. The use of LigaSure saved surgical
time and minimized blood loss. During the recovery period,
there was no complication, such as swelling, hemorrhage,
seroma formation and dehiscence.

Safe anesthesia is essential for manipulation with this ani-
mal species. Ketamine is one of the most commonly used
agents in bears, which could be used with a combination of
xylazine hydrochloride (7,8). A combination of tiletamine-
zolazepam, being more potent than ketamine on a milligram
per kilogram basis, is also used commonly to immobilize
bears, but the major disadvantage of it was the lack of a
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reversal agent (8). That could be reconstituted with another
immobilization agent such as medetomidine (6). This tile-
tamine-zolazepam-medetomidine combination provides effec-
tive doses in small volumes and permits the use of atipamezole
as a reversal agent (8). In the present study, the use of isoflu-
rane via endotracheal inhalation with the combination of
2 mg/kg tiletamine-zolazepam and 40 pg/kg medetomidine
provided sufficient and safe general anesthesia to perform
orchiectomy. No painful reaction or resistance to manipula-
tion was observed during the intervention. After postopera-
tive injection of 100 pg/kg atipamezole, quick and uneventful
recovery was achieved from general anesthesia.

In conclusion, orchiectomy was performed successfully in
two male Asiatic black bears without major complication.
The use of LigaSure alternative to suture materials was safe
and effective technique for castration in bears. This tech-
nique also seemed to be applicable to other wildlife species.
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