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Abstract
Ruminant genital leptospirosis is a particular syndrome, in which leptospires remain lodged in the organs
of the reproductive tract causing in�ammatory changes and/or embryonic/fetal infection resulting in
signi�cant reproductive losses. To collect uterine biopsies from small ruminants, surgeries that are costly
and time-consuming, causing injury to the animals, are used. In this article, we describe the technique
used of videolaparotomy and we dazzle a satisfactory result, with the collected material and the animal
welfare. The animals recovered faster and no antibiotics were needed, improving animal welfare. From
the technique of collecting the uterine fragment by videolaparoscopy, it was possible to obtain a
biological material of high quality, providing also a shorter handling time for animals, less invasive, lower
cost and obtaining the same results as a surgery. This is related to ethical principles, particularly with the
third of the 3Rs, Re�nement, minimizing potential pain and distress and enhance animal welfare.

1. Introduction
Leptospirosis is a worldwide disease caused by pathogenic bacteria of the genus Leptospira sp.. It
affects several domestic animals, wild and human beings. In livestock it causes reproductive disorders,
such as the repetition of estrus, abortion and infertility, leading to important economic losses (Ellis, 2015).
The study based on uterine samples is recent, and particularly focused on slaughterhouses sampling due
to technical di�culties to obtain uterine samples from live animals (Di Azevedo and Lilenbaum, 2021).

Sheep have been used as a good experimental model for studies of leptospirosis in ruminants (Rocha et
al., 2020), particularly in studies focused in reproductive aspects of the disease, known as Bovine Genital
Leptospirosis – BGL (Loureiro and Lilenbaum, 2020). Currently, the only method suggested for sampling
uterine fragments from live animals for bacteriology or PCR is laparotomy.

Laparotomy requires depravation of food from 24-36h and of water for at least 12h. It also requires
sedation followed by general anesthesia. After, the reproductive tract (uterus, uterine coupons and
ovaries) is exposed through longitudinal ventral laparotomy with animals in recumbent dorsal position
and a small portion of the uterine body is /removed by a scalpel blade. After the process, anti-
in�ammatories and antibiotic therapy are required for at least three days. It is a costly technique due to
the expensive equipment, trained personnel and general anesthesia required. Furthermore, the
manipulation of the abdominal cavity may promote adhesions, what may reduce the animal's
reproductive life (Fonseca et al., 2011). Our group has previously used laparotomy to sample uterine
fragments (Rocha et al., 2018), and, at that occasion, it was visible that the recovery of the animals was
di�cult and time consuming.

Considering those limitations and trying to follow one of the most important precepts of bioethics, the
re�nement, we have recently chosen to use a less invasive technique, combining videolaparoscopy with a
Tru-Cut® biopsy device. The goals were to reduce cost, the time of surgery and recovery of animals, avoid
health risks due to anesthesia, as well as adhesions or injuries to the genital tract. Besides, we also



Page 3/6

planned to avoid the unnecessary use of antibiotics as well as reduce the use of anti-in�ammatories. In
this sense, the new procedure herein described is faster, and, most important, less painful to the animal.

2. Materials And Methods
All procedures described in this Technical note were approved by the Ethical Committee for Animal Use of
the Universidade Federal Fluminense (protocol nº1784100719), followed the guidelines of the Conselho
Nacional de Controle de Experimentação Animal (CONCEA), and were conducted under the ethical
principles of the Sociedade Brasileira de Ciência em Animais de Laboratório.

Sheep were deprived of food for 24h and water for 12h before laparoscopic intervention. The
laparoscopies were performed by placing the sheep in the dorsal decubitus in a standard crib for
laparoscopic procedures (Fig. 1). The surgical �eld, cranial to the udder, was scraped and disinfected. The
whole procedure was performed under sedation induced by AcePromazine IV (0.1 mg/kg; 12%, Vetnil, São
Paulo, Brazil), Diazepam IV (0.3mg/kg; Unidiazepax, Chemical Union, São Paulo, Brazil). Subcutaneous
local anesthetic with lidocaine SC (0.05ml/kg lidocaine; Lidovet, Bravet LDTA, Rio de Janeiro, Brazil) was
injected into the insertion of the trocar.

Pneumoperitoneum was induced through a cannula by a closed system with carbon dioxide which allows
the inlet of approximately 2 liters of inert air into the abdominal cavity. Next, for the uterus visualization,
an endoscope of 5 mm 30o (Karl Storz®, Germany), coupled to a video camera, was inserted into the
abdominal cavity through a trocar, approximately 5 cm cranially to the udder and 5 cm left of the middle
line. The uterus was manipulated by a babcockath path (33533BL Karl Storz®, Germany) through a
second trocar, placed approximately 5 cm cranial to the udder and 5 cm to the right of the middle line.
Then a tru-cut biopsy needle (14 G) was inserted, about 2 cm cranial to the right trochater, and a sample
of the uterine body and another of the uterine horn (mean part) were collected (Video 1 – supplementary
material). After the laparoscopic process, all animals were treated with a single dose of Melloxicam IM
(2.0 mg/kg; Maxican, Ouro Fino, São Paulo, Brazil).

3. Results
In general, the new procedure herein described is faster, and, most important, less painful to the animal.

Initially, laparotomies were performed on the ewes to collect histological samples, and we realized that it
required more time, performing a smaller number of surgeries in a single day, more costly and wearing
out the animals. Through videolaparoscopy, it was possible to obtain samples of uterine fragments of
excellent quality, which were fractionated and used for various diagnostic techniques, such as culture,
histopathology and PCR.

4. Discussion And Conclusions
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In our research group, sheep have been used as the main models of leptospire infection in ruminants
(Loureiro and Lilenbaum, 2020). Post-surgical sequelae, such as adhesions, risk of loss of fertility and the
high cost of the technique, limit its widespread use in sheep (Mobine et al., 2002; Holtz, 2005). It was not
until the late 1970s that non-surgical techniques were successfully developed and employed (Brand and
Drost, 1977a). It is noteworthy that the issue of animal welfare is in focus in this study, aiming at the
knowledge of non-surgical techniques in animal management and in the collection of biological samples.

Overall, no differences were observed between tests using uterine fragments collected by traditional
laparotomy or videolaparoscopy. However, videolaparotomy provides the animal with less pain,
minimizes surgical trauma and surgery time, being less invasive, inexpensive and without general
anesthesia. The animals recovered faster and no antibiotics were needed, improving animal welfare.
From the technique of collecting the uterine fragment by videolaparoscopy, it was possible to obtain a
biological material of high quality, providing also a shorter handling time for animals, less invasive, lower
cost and obtaining the same results as a surgery. This is related to ethical principles, particularly with the
third of the 3Rs, Re�nement, minimizing potential pain and distress and enhance animal welfare.
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Figures

Figure 1

Description of videolaparoscopy technique for the collection of uterine fragments in sheep species. A.
Preparation of the animal (after sedation) on an immobilization stretcher with trichotomy and antisepsis
of the ventral abdomen. B. Positioning the animal on the stretcher to facilitate the location of the genital
tract. C. Demonstration of the trocar introduction regions. D. Introduction of the �rst trocar, cavity
insu�ation with gas and entry of the optical equipment. E. Introduction of the second trocar and
manipulator clamp entry. F. Location of the genital tract. G. Uterine �xation with forceps. H. Introduction
and positioning of the needle for biopsy in the uterine horn. I. Detail of the collection needle with the
fragment case. J. device withdrawal and wound visualization.


