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The practice of spaying heifers was first used in the early 1930s to 
simplify the management of these animals (1). Oophorectomy not 
only prevents pregnancy, but also reduces social problems related 
to the estrus cycle, improves average daily weight gain (2,3), and 
can be used to treat ovarian pathology in adult cows or to prepare 
teaser cows for artificial insemination programs (2). Because ovariec-
tomized heifers have reduced live-weight gains and carcass weights 
compared with intact heifers (4), spaying did not become widely 
accepted (1). Recently, spaying of heifers has become popular and 
profitable once again, due to new surgical and technical develop-
ments (1,4).

Spay techniques for heifers have been widely studied in an 
attempt to investigate the reproductive, endrocrine, and physiologic 
aspects (4–8). Within these studies, heifers have traditionally been 
flank-spayed; however, 2 vaginal spay methods have been used: 
Kimberlin-Rupp and dropped-ovary (8). More recently, standing 
laparoscopic ovariectomy has been used in cows, mares, and ponies 
(3,9,10). Ovariectomy via a flank or ventral abdominal approach has 
also been described in heifers, in which the vagina is too narrow for 
colpotomy, and in cows with large ovarian tumors and adhesions 
involving the ovary (11).

The advantages of vaginal spay methods compared with a flank 
approach are the reduced times needed for surgical preparation. 

When properly performed, oophorectomy has minimal unfavor-
able sequelae and can be done using low epidural anesthesia (2). 
Disadvantages are that heifers must be sufficiently large to allow the 
surgeon’s arm to extend into the rectum; above average-sized ovaries 
are difficult to remove and often leave remnants with signs of estrus 
and possible pregnancy, laceration of intestines during surgery by an 
inexperienced surgeon, and postoperative peritonitis if the surgical 
site or instruments are unclean (2). In contrast, in young heifers with 
low body weight, vaginal spaying techniques are not feasible, mainly 
due to the size and anatomical position of the uterus and ovaries.

Based on these facts, this study examines a left paralumbar fossa 
approach in prepubertal heifers with low body weight. The study 
and experimental design were approved by the Committee for 
Animal Experimentation, São Paulo State University. Six healthy 
Nelore heifers, born within the same month, aged 180 d and weigh-
ing 130 kg were used. All animals were kept on Tanzania grass 
(Panicum maximum, J. cv. Tanzania) pasture, supplemented with 
hydrolyzed sugarcane bagasse and corn and soybean flour to allow 
0.4 kg weight gain/day. They received commercial mineral salt 
(Matsuda Fós 20S; Matsuda, Álvares Machado, São Paulo, Brazil) 
and water ad libitum. All heifers were transrectally palpated and 
the abdominal cavity was examined by ultrasound to evaluate the 
presence and size of ovaries.
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Food and water were withheld, 24 h and 12 h, respectively, from 
the patients prior to surgery. Intramuscular sedation was achieved 
using xylazine (Coopazine; Coopers Brasil, São Paulo, São Paulo, 
Brazil) 0.2 mg/kg BW. Animals underwent surgery in right lat-
eral recumbency with their legs in an extended position. The hair 
over the left mid-paralumbar fossa was trimmed and the skin was 
scrubbed with povidone iodine followed by alcohol. An infiltra-
tive local anesthesia with 2% lidocaine (Xylestesin; AstraZeneca 
do Brasil, Cotia, São Paulo, Brazil) was administered in the left 
mid-paralumbar fossa, using the needle cannula of a 14-G catheter 
(BD Insyte, Becton, Dickinson Indústrias Cirúrgicas, Juiz de Fora, 
Minas Gerais, Brazil) to reach the more profound planes, subcu-
taneous tissue, and musculature. The mean volume of lidocaine  
was 40 mL.

A vertical skin incision with a number 23 scalpel blade was made 
over the left mid-paralumbar fossa extending long enough (30 cm) to 
permit the insertion of the surgeon’s arms. All muscular layers were 
incised with the scalpel until reaching the peritoneum, which was 
held with forceps and punctured with the scalpel. The incision 
was extended with scissors proximally and distally. Hemorrhage 
was controlled using Halsted forceps and ligature with 2-0 chromic 
catgut. Farabeuf retractors were used to optimize visualization of 
the abdominal cavity (Figure 1). The surgeon dislocated the rumen 
cranially and grasped the uterus and the ovaries located 5 cm cranial 
to the pelvic wall. Due to the small opening of the surgical site, a 
2nd surgeon kept the rumen in cranial position while the 1st surgeon 
made an extracorporeal knot with 2 chromic catgut. Lidocaine (2%)
was sprayed over the left ovarian pedicle; it was then ligated by the 
preformed knot. Following this, the left ovary was removed using 
curved Mayo scissors and the ovarian pedicle was inspected for 
hemorrhage. The extremities of the suture were cut and the proce-
dure was repeated for the right ovary.

After removal of the ovaries, the peritoneum and the abdominal 
transverse muscle were sutured together and a 2nd layer of sutures 
was used to close the internal and external abdominal oblique 
muscles. Both layers were sutured with 3 chromic catgut in a Sultan 
pattern. The subcutaneous tissue was closed with 2-0 chromic catgut 

in Cushing pattern. Skin was closed using nylon in Ford-interlocking 
pattern. All heifers were returned to pasture. Over the following 
10  d, heifers were observed twice daily for complications; dosed 
with a long-acting oxytetracycline antibiotic (Cyamicina LA 20%, 
Fort Dodge, Campinas, São Paulo, Brazil), 20 mg/kg, BW, IM, SID 
q48h, totaling 5 administrations; and provided with wound care 
consisting of 10% povidone iodine (Riodeíne tópico a 10%, Indústria 
Farmacêutica Rioquímica, São José do Rio Preto, São Paulo, Brazil) 
and carbamate powder (Facthal pó, Minerthal, São Paulo, São Paulo, 
Brazil), q12h, to control for flies. Skin sutures were removed 10 d 
post-surgery.

The approach from the left side allowed the oophorectomy to be 
performed in all animals. Ovaries had a mean diameter of 1 cm. The 
mean time for the entire procedure (anesthesia included) was 30 min 
(range: 30 to 40 min). No discomfort or complications (peritonitis, 
wound infection) were observed after surgery. No other problems, 
such as stiffness, straining, or lack of appetite, were observed. There 
was no morbidity or mortality associated with the ovariectomy in 
these heifers.

In one of the heifers (#133), it was not possible to locate the right 
ovary in the abdominal cavity by ultrasonography or rectal palpation 
before surgery. During surgery, the left ovary was excised and the 
uterine ligament was palpated without any problems. A transrectal 
ultrasonography was performed during surgery and the right ovary 
could not be identified. The uterine ligament was palpated again 
and a 2-mm firm mass was found on the ligament. As this small 
structure could not be ligated and ressected, it was crushed with a 
Kelly forcep in an attempt to destroy this tissue we believed to be 
the right ovary. Following the surgery, the animal was evaluated by 
monthly rectal palpation and ultrasound and a structure similar to 
an ovary was detected.

The plasma luteinizing hormone (LH) concentration, as previ-
ously described (12,13), was observed in these animals over 9 mo to 
compare the levels between intact and ovariectomized heifers and 
to confirm that the spay was successful. The LH concentration was 
also used to determine if heifer #133 was ovariectomized or intact. 
The sensitivity of the LH assay was 0.05 ng/mL, and intra- and 

Table I. Plasma luteinizing hormone (LH) concentrations (ng/mL) from 
intact heifers, ovariectomized heifers, and heifer #133 sampled every 4 d 
from 6 to 15 mo of age. Results are reported as mean and 95% confidence 
intervals (upper and lower)

Age	 Intact	 Ovariectomized	 #133
(months)	 (n = 9)	 (n = 5)	 (with 1 ovary)
  6	 0.47 (0.31, 0.63)a	 0.60 (0.35, 0.84)a	 1.00
  7	 0.67 (0.60, 0.74)a	 0.99 (0.75, 1.24)	 0.93
  8	 0.58 (0.49, 0.68)a	 1.51 (1.30, 1.72)a	 1.20
  9	 0.57 (0.50, 0.65)a	 1.59 (1.33, 1.85)a	 0.94
10	 0.63 (0.59, 0.66)a	 1.72 (1.48, 1.95)a	 0.85
11	 0.70 (0.62, 0.77)a	 2.20 (1.84, 2.56)a	 0.98
12	 0.69 (0.62, 0.76)a	 2.22 (1.70, 2.75)a	 0.90
13	 0.62 (0.57, 0.67)a	 2.13 (1.81, 2.45)a	 1.29
14	 0.77 (0.67, 0.86)a	 2.20 (1.99, 2.41)a	 1.03
15	 0.65 (0.59, 0.71)a	 2.40 (1.85, 2.95)a	 1.58
a Significantly different from heifer #133 (P # 0.05).
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interassay coefficients of variation were 14.4% and 18.3%, respec-
tively. The age at onset of puberty was identified when plasma 
progesterone concentration (RIA) was . 1 ng/mL and maintained 
for at least 2 consecutive samples (collected every 4 d). The mean 
monthly LH concentration (ng/mL) for each group was compared 
with heifer #133 (t-test for one mean), using computer software 
(GraphPad Instat 3.0 for Windows; GraphPad Software, San Diego, 
California, USA). Data are presented as mean and 95% confidence 
intervals (upper and lower).

Before ovariectomy (6 mo), average plasma LH concentrations 
were similar in both intact and ovariectomized heifers. From 8 mo 
of age on, secretion of LH was greater in ovariectomized heifers than 
in intact heifers. Gonadal steroids have a strong inhibitory influence 
on LH secretion, as evidenced by low circulating concentrations 
of LH in the intact group and in ovariectomized heifers before 
surgery. Also, 17b-estradiol (E2) negative feedback effects on the 
hypothalamic-pituitary axis in regulation of LH secretion decreases 
during peripuberty in Bos indicus heifers (14). This decreased nega-
tive feedback could have contributed to stimulate the secretion of LH 
in ovariectomized heifers. Heifer #133 manifested a distinct pattern 
of LH secretion. Its hypoplastic ovary could have secreted a higher 
concentration of LH in comparison with intact heifers or the ovary 
tissue could have produced small quantities of gonadal steroids that 
were sufficient to induce a negative feedback effect upon the synthe-
sis and secretion of LH. Average LH secretion increased over time 
in all heifers, decreasing the negative feedback effects of estradiol 
prior to the first ovulation (15). In a previous study, the physiological 
LH concentration increase in intact prepubertal Nelore heifers was 
also influenced by age (16).

Small body size often limits the surgeon’s ability to ovariectomize 
heifers (17). Due to the difficulty in accessing the ovaries in animals 
under 1 y of age by the left flank in a standing position, we decided 
to perform surgery with the heifers in right lateral recumbency 
to provide better comfort for the animal and the surgeon. This 
recumbency allows for the localization and removal of both ovaries 
quickly (5 to 10 min total time), depending on the position (in the 
pelvic inlet or in the abdominal cavity) and the size of the ovary. 
Also, recumbency allows for increased length of incision, thus allow-
ing the hands of the surgeon to reach the uterus and ovaries. This 
manipulation, however, is sometimes uncomfortable for animals in 
the standing position and stimulates them to try to move or jump 

from the stocks, increasing the probability of contamination of the 
surgical site.

During excision of the ovaries, a hand was positioned around 
them to protect the bowel from the scissors. Compared with the 
vaginal approach, the left approach oophorectomy increases the time 
needed for surgical preparation, the anesthetic procedure is mini-
mally more expensive (low caudal epidural versus mid-paralumbar 
fossa anesthesia), but allowed for good visualization and removal 
of both ovaries, with the exception of heifer #133, which had a 
hypoplastic ovary.

The left flank approach is also preferred by others (3) because the 
risk of organ trauma is reduced and visualization of the ovaries, 
uterus, and hemorrhage control is improved when compared with 
the right-flank approach. Some other advantages when performing 
the ovariectomy via a flank approach include a reduced risk of inad-
vertent damage to viscera and it does not require special equipment 
that surgeons would not already have (17,18). Also, the duration of 
the procedure was considerably lower (30 min versus 120 to 150 min) 
when compared to a study using laparoscopy in standing cows (3). 
In animals suspected of a hypoplastic ovary, we suggest that a liga-
ture involving the uterine ligament around the ovary be performed 
before resection of this tissue, since this ovary can further develop 
after the comtralateral ovary is excised and the animal will begin 
cycling and could become pregnant if bred.

Our results indicate that the left flank ovariectomy is an efficient, 
low risk technique for prepubertal heifers when they are intended 
for reproductive studies.
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