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Introduction
In humans, vasectomy is the most common male 
contraceptive method, with more than 500,000 
procedures per year in the United States (Machen  
et al., 2018). This procedure is advantageous as it is 
a minimally invasive procedure with low complication 
rates, extremely effective as a contraceptive method, 
maintains undisturbed the endocrinological function 
of the testes, and it is potentially reversible. In zoo 
animals, where reproductive control is occasionally 
necessary, vasectomy has been reported in different 
species, i.e., gorillas (Gorilla gorilla), chimpanzees 
(Pan troglodytes), Bush dogs (Speothos venaticus), 
and lions (Panthera leo) (Robinson et al., 1975; Silber  
et al., 2013).
Approximately 5% of vasectomized men eventually 
seek procedures to reachieve fertility (Dickey et al., 
2015). In these patients, the preferred method to 
restore fertility is vasectomy reversal (Shridharani and 
Sandlow, 2010), given that the success rate, meaning 
the presence of motile sperm in the semen analysis 
after surgery is extremely high (Dickey et al., 2015). 
The most important factors impacting the success rate 
of vasectomy reversal are: (1) time elapsed since the 
original vasectomy was performed, (2) experience of 
the surgeon, and (3) intraoperative findings, such as the 

presence of a sperm granuloma as well as the presence 
of sperm in the vas fluid (Namekawa et al., 2018). 
If the vasectomy was performed less than 10 years 
ago, the success rate for an experienced surgeon is 
approximately 90%. After 10 years, patency rates tend 
to decline, but are still extremely high (approximately 
80%) (Grober et al., 2014). In animals, vasectomy 
reversal for fertility has been published in the scientific 
literature for bush dogs (S. venaticus), chimpanzees  
(P. troglodytes), gorillas (G. gorilla), Sika deer (Cervus 
nippon), and Przewalski´s horse (Equus przewalski); 
however, patency and pregnancy rates are not reported 
(Silber et al., 2013).
The case reported herein describes the management 
of a lion (P. leo), with a history of vasectomy, after 
undergoing a successful vasectomy reversal surgery.

Case Details
A 9-year-old vasectomized male lion was kept at the 
Buin Zoo (Buin, Chile). The animal was surgically 
vasectomized 5 years prior for birth control at the 
same institution. Castration was not elected as a form 
of birth control in this case, because it is associated 
with loss of the mane (Pocock, 1930; West and Packer, 
2002). Briefly, vasectomy was performed under 
general anesthesia through two separate low-groin 
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Abstract
Background: In 2016, the veterinarian team of Buin Zoo in Chile decided to try to increase the lion population. At 
that time, the zoo had three lions; two females and one male. The 9-year-old male had been vasectomized 5 years 
ago at the same institution for birth control. Considering the fact that in humans, vasectomy reversal has excellent 
reproductive outcomes, a team of human urologists, highly experienced in vasectomy reversal was contacted to 
perform the procedure.
Case description: Surgery was performed on June 16, 2016 under general anesthesia, with the vasectomy site accessed 
through the previous scar localized in the lower groin. After opening the skin, dartos and tunica vaginalis, we were able 
to identify the previous vasectomy site. After liberating both vas ends and checking for permeability, a microsurgical 
anastomosis (magnification 25×) was performed. The surgery took 80 minutes with minimal bleeding, and no surgical 
complications were observed. After 2 weeks, the lion joined the lionesses and reproductive follow-up was started. 
Seven months after surgery, one lioness became pregnant, and 4 months later gave birth to two female lion cubs, with 
no incidents at the zoo. Both cubs were healthy and are still living at the zoo.
Conclusion: Vasectomy reversal constitutes a valid perspective to reassume fertility in previous vasectomized lions.
Keywords: Lion, Microsurgery, Vasectomy, Vasectomy reversal.
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incisions. The vas deferens was cut off and both ends 
were ligated, with no complications observed. Due to 
population management policy changes 5 years later, 
surgical vasectomy reversal was elected as a method 
to attempt increasing the lion population. The surgical 
procedure was approved by the ethical committee of 
the zoo.
Surgical technique
The lion had a 12-hour fasting period, with water 
deprivation for 2 hours before surgery. After using 
a dart for sedation with ketamine (3 mg/kg) and 
medetomidine (0.03 mg/kg), the lion was placed in 
the operation theater. Once anesthesia was achieved, 
an endotracheal tube (nº18) was placed, and isoflurane 
(2%) gas was administered throughout all surgical 
procedures. Adequate measures were taken to minimize 
pain or discomfort during the surgery and follow-
up. Once anesthesia was achieved, the scrotal area 
was shaved to prevent the confusion of the hair with 
the fine sutures and needles used in the vas deferens 
anastomosis (Nylon 9.0). After washing the genital 
area and applying an antiseptic solution, the surgical 
field was prepared. The vasectomy site was accessed 
through the previous scar, localized in the lower groin 
under the level of the external inguinal ring (Fig. 1). 
After the cutaneous incision was performed, dartos 
and tunica vaginalis, the previous vasectomy site 
was identified; both ends of the vas deferens were 
scarred, with a gap between them of approximately 2.5 
cm (Fig. 2). After dissecting both ends, the tension-
free microsurgical anastomosis was performed. The 
proximal end of the vas (abdominal) was sectioned 
with a scalpel, while its permeability was checked by 
injecting saline solution through its lumen, using a 
24-gauge branula (Fig. 3). Once proximal permeability 
was confirmed, the distal end of the vas (testicular) 
was dissected and after performing a gentle massage 
of the epididymis, the outflow of a whitish consistency 
fluid was observed (Fig. 4). This fluid was analyzed 
in a standard laboratory microscope, revealing the 
presence of motile sperm. After both ends had proven 
permeability, the microsurgical phase of the surgery was 
initiated. Using a vas deferens approximator, both ends 
were approached, and under magnification of 25× the 
microsurgical anastomosis was performed (Fig. 5). The 
needle was passed through the vas lumen, securing all 
the layers of the vas in a one-layer suture (Fig. 6). After 
anastomosis was completed, four separated stitches to 
the outer fascia of the vas in order to increase resistance 
and support. Using an electrocoagulator, careful 
hemostasis was performed and the spermatic cord was 
placed in the scrotum. The dartos and skin were closed 
with Vycril 1.0 separated stitches. The surgery of the 
left side took 80 minutes with minimal bleeding. Due 
to prolonged surgical and anesthetic time, surgery was 
discontinued; therefore, only the reversal of the left 
side was performed. For anesthetic reversal, isoflurane 

was discontinued and intramuscular atipamezole  
(75 µg/kg) was administered.
The patient had no surgical complications, and 
during the follow-up, no problems were detected. 
After 2 weeks, the lion joined the lionesses (two) and 
reproductive follow-up was initiated.
Follow-up
In the following months, the only lion with which the 
lionesses had contact was our patient. Seven months 
after surgery, one of these lionesses was noted to be 
pregnant, and after 4 months, two female lion cubs 
were born with no incidents at the zoo (Fig. 7). Both 
cubs were healthy and are currently living at the zoo.

Discussion
Even though vasectomies are not recommended 
for management interventions of free-ranging lion 
populations (Miller et al., 2013), these procedures 
have been reported in zoo lions since the 70s 
(Robinson et al., 1975). In captive lions, vasectomy is 

Fig. 1. Vasectomy reversal surgery performed in a captive 
lion (P. leo). Vasectomy site was accessed through the 
previous scar localized in the lower groin under the level of 
the external inguinal ring.

Fig. 2. Ends of the vas deferens with a gap between them of 
approximately 2.5 cm.
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preferred over physical and chemical castration since 
the latter is associated with side-effects such as weight 
gain and loss of the mane (Munson, 2006; West and 
Packer, 2002).
Data on vasectomy and continued fertility in animals 
are extremely scarce, although in humans, this subject 
has been extensively reported and discussed. For 
previously vasectomized men who desire fertility, two 
options are available: vasectomy reversal or sperm 
retrieval plus intracytoplasmic sperm injection (ICSI). 
In men with less than 10 years of vasectomy and 
couples younger than 39-years-old, vasectomy reversal 
constitutes the first option, with high patency and 
pregnancy rates, as reported in the literature (Gerrard  
et al., 2007; Grober et al., 2014). In men with more than 
10 years since vasectomy and in reproductively older 
couples (>39-years-old), or partners who are unable to 
achieve spontaneous pregnancy irrespective of their age 
(i.e., bilateral tubal obstruction or premature ovarian 
failure), sperm retrieval associated with ICSI appears 
to be a competitive alternative to vasectomy reversal 
(Hinz et al., 2008; Shridharani and Sandlow, 2010). In 
the first scenario, previous analyses demonstrate that 
vasectomy reversal is more cost-effective than ICSI to 
achieve a pregnancy (Pavlovich and Schlegel, 1997). 

Fig. 3. Permeability check using a 24-gauge branula through 
the vas lumen.

Fig. 4. Outflow of whitish consistency fluid from the 
epididymal end of the vas.

Fig. 5. External view of the microsurgical anastomosis.

Fig. 6. Microsurgical view (magnification 25×), needle 
passed through the vas lumen taking all the layers of the vas 
together in a one-layer suture.

Fig. 7. Female lion cubs born after vasectomy reversal.
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Based on this evidence, and considering the fact that 
ICSI was deemed to be more complicated, riskier, and 
more expensive, vasectomy reversal was considered 
the first option.
After an extensive literature review of scientific 
journals and books, we found that vasectomy reversal 
had not been described in lions; however, it was 
reported in other zoo animals as previously reported 
(Silber et al., 2013). In bush dogs, chimpanzees, and 
gorillas, the animals had an open-ended vasectomy, 
a technique used in humans to render the procedure 
more easily reversible. This technique leaves the distal 
(testicular) end open to allow leakage, decreasing the 
epididymal intraluminal pressure, which is preferable 
to epididymal physiology and reversal than complete 
obstruction. This approach is associated with >90% 
reversal success in a large series of >4,000 humans 
(Silber et al., 2013). In Sika deer and Przewalski´s 
horse, and similar to the case reported herein, a 
traditional non open-ended vasectomy was performed, 
which slightly decreases its success; however, reversal 
success remains over 80% in humans with this type 
of vasectomy, so with experienced surgeons to revert 
both vasectomies techniques, we followed the initial 
surgical plan.
As such, we used the scar as a guide to search for 
the vasectomy site, which was an excellent surgical 
approach. The anatomical structures were similar to 
those in humans; yet, we noticed that the vas deferens 
was smaller by approximately 20%, making the 
microsurgical anastomosis technically more difficult, 
and explaining why the surgical time was greater 
than the mean time to perform one side in humans 
(approximately 45 minutes). With the assistance of only 
surgical loupes, and a mean magnification of 2.5 to 6.0×, 
we suspect that anastomosis would have been extremely 
difficult or almost impossible. We recommend the use 
of a surgical microscope (magnification 20 to 25×), as 
it is done with humans.
Although only one side could be reversed due to 
prolonged surgical time, the procedure was extremely 
successful for two reasons: first, motile sperm were 
observed in the vassal fluid, and second, during the 
microsurgical phase of surgery, we could see the 
epididymal fluid flow through the vas while performing 
the anastomosis.
In humans, surgical success is determined by the 
presence of motile sperm in semen analyses during 
follow-up (Namekawa et al., 2018). In our case, 
patency could be demonstrated with a semen analysis 
by electroejaculation, requiring general anesthesia, 
or by the lion’s attempt to copulate with an artificial 
vagina. None of these options were available, therefore, 
allowing spontaneous pregnancy and monitoring 
was elected. Since the females had no other contact 
with males, besides our patient, pregnancy would 
corroborate a successful vasectomy reversal.

In conclusion, vasectomy reversal constitutes a valid 
technique to resume fertility in previous vasectomized 
lions. As with humans, surgery should be performed 
by experienced microsurgeons, with the assistance of 
a surgical microscope and microsurgical instruments.
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