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Abstract

Due to the several advantages over convention-
al procedures, the laparoscopic disease diagnosis
and surgery has now started receiving attention
in small ruminants. The normal laparoscopic
anatomy needs to be described for comparison
with the findings in animals with various dis-
eases. The objective of the present study was
therefore to describe the laparoscopic anatomy of
the caprine pelvic cavity. Adult Bakerwal and
Pashmina goats (n=25) of both the sexes were
included in this laparoscopy study. All the animals
were restrained in dorsal recumbency and
Trendelenburg position under lumbosacral
epidural anesthesia and sedation. After creating
the pneumoperitoneum, the primary port for 5
mm laparoscope was placed at linea alba (3.0 cm
cranial to mammary glands in does), and at right
paramedian (3.0 cm cranial to the rudimentary
teat in the bucks) site. Secondary port was placed
under direct laparoscopic observation 5-6 cm
away from the primary port in horizontal plane, to
allow insertion of the grasping forceps. Scan was
performed first at the primary port and subse-
quently through the secondary port for orienta-
tion and exploration of the pelvic cavity. The ven-
tral laparoscopic approach provided satisfactory
exposure of the pelvic cavity in goats.
Comprehensive description of the pelvic organs
could be obtained. However, dorsal aspect of the
urinary bladder neck and accessory genital
organs of male animals could not be visualized.
Major complications were not encountered dur-
ing or after laparoscopy. Laparoscopy a minimally
invasive procedure has several advantages over
alternate methods of understanding anatomy,
physiology and pathology of most of the intraperi-
toneal pelvic structures in goats. The technique
has high pedagogic value. The procedure is safe
in experienced hands.

Introduction

Laparoscopy (keyhole or minimally invasive
surgery) is a type of surgical procedure that
allows a surgeon with the use of an instrument
(laparoscope) inserted transabdominally to
access the inside of the abdomen and pelvis
without having to make large incisions in the
skin.1 This modality has diagnostic, therapeu-
tic and prognostic applications. Laparoscopy
has many advantages over laparotomy. They
include reduced tissue trauma, postoperative
adhesions and infections, fast recovery, stimu-
lation of the immunity, better cardiovascular
stability and lower pain scores.1-5

In recent years, laparoscopy has gained
acceptance in veterinary medicine.4 In small
ruminants, it has been recognized as one of
the most promising tools for improvement of
the reproductive efficiency,6-8 disease diagno-
sis and treatment.9-11 In goats particularly
those maintained for dairy purpose or as pets,
this state of the art technology is expected to
be more popular in the near future.

Laparoscopic anatomy of the abdominal cav-
ity in goats has recently been described.12 That
study included female goats only. Additionally,
organs located in the abdominal cavity
received major consideration. With this back-
ground in mind, the present study was aimed
to provide description of the laparoscopic
anatomy of the pelvic cavity, in goats of both
the sexes. The description will be useful for
those interested in augmenting animal pro-
duction as well as for those involved in disease
diagnosis, treatment and prognosis of the
pelvic disorders in goats. A significant peda-
gogic value would be an additional attribute.

Materials and Methods

The prospective study was carried out on
twenty apparently healthy, adult, nonpregnant
female and five male Pashmina and Bakerwal
goats (weighing 25-31 kg and aged 1.5-2.5
years) maintained by the Division of Animal
Biotechnology, Faculty of Veterinary Sciences
and Animal Husbandry, India. The study was
undertaken after receiving due approved from
the institutional animal ethics committee. Two
days prior to laparoscopy, wide ventral abdom-
inal area from the mammary glands/rudimen-
tary teats up to the umbilicus was clipped and
shaved in all the animals. The food and water
was withheld for 36 and 24 hours respectively.
Regional lumbosacral epidural anesthesia was
achieved using 2% lignocaine hydrochloride
(4.0 mg/kg) plus xylazine hydrochloride (0.05
mg/kg). Immediately after satisfactory induc-
tion, every goat was shifted to a cradle, placed
in dorsal recumbency with all the legs tied

apart. The abdominal area was subjected to
aseptic surgical preparation and properly
draped. The cradle was then tilted to approxi-
mately 45° angle with head down
(Trendelenburg) position of the animal.
Laparoscopic equipment and instruments of
Karl Storz, DmbH, Germany were used.
Hopkins II straight forward (0° viewing angle
of vision) telescope having 5.0 mm diameter
and 29.0 cm length, was used. One cm longitu-
dinal skin incision at linea alba, 3.0 cm cranial
to the mammary glands in does and 3.0 cm cra-
nial to the rudimentary teat in the left parame-
dian area in the bucks was followed by develop-
ment of pneumoperitoneum with the use of a
Veress needle. After withdrawing the pneu-
moperitoneum needle, 6.0 mm trocar-cannula
with pyramid tip was passed into the peri-
toneal cavity at its site (followed by removal of
the trocar) to create the primary port. The
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laparoscope was subsequently passed through
the cannula into the peritoneal cavity.
Systemic examination of the entire pelvic cav-
ity was done by video camera connected to the
eye piece of the laparoscope and the images
were transferred through the control unit to
the television monitor and recorded on a video
tape. Secondary port was developed using a 6.0
mm threaded cannula unit in the right para-
median area (5.0 to 6.0 cm lateral to the first
port). This port was used to pass the instru-
ments for grasping and/or manipulation of the
viscera. The laparoscope and the grasping for-
ceps were then exchanged to visualize through
the secondary port and manipulate through the
primary port. 

After completion of the visceral observation
session, the accessory instrument and the
laparoscope were retracted. The cannulas were
removed only after evacuation of the abdomi-
nal air. The portal sites were closed with one
subcuticular stitch using No 1 chromic catgut.
Antiseptic was sprayed over the incision sites.

The animals were shifted from the cradle,
placed in sternal recumbency on a level sur-
face and allowed to regain complete motor
power before leading them to their sheds.
During this period, they were given a dose of
amoxicillin-dicloxacillin (0.5 g) and meloxi-
cam (0.5 mg/kg) intramuscularly. Antiseptic
dressing of the portal sites was continued daily
up to three days following suture removal on
day 8. The animals were watched for complica-
tions if any for 10 days following laparoscopy.

Laparoscopy was repeated in does (n=15)
after a variable period of two to five months
while they were subjected to embryo transfer. 

Results

Lumbosacral injection of lignocaine plus
xylazine produced satisfactory analgesia of the
abdominal area (up to the umbilical region)
along with general sedation in all the goats.
Supplementation or additional anesthetic
administration was not required in these ani-
mals.

One of the animals that had not been fasted
properly, showed regurgitation of the rumenal
contents towards the end of the session. The
animal however did not develop any complica-
tions later.

Preoperative fasting was found highly bene-
ficial to reduce the size and motility of the gas-
trointestinal tract. It not only allowed satisfac-
tory visualization but also prevented inadver-
tent puncture of the viscera in all the animals.

Pneumoperitoneum resulted in creation of
sufficient space within the abdominal wall and
in between the viscera; essential for satisfacto-
ry visualization and manipulation.
Trendelenburg position encouraged abdominal

organs to slide cranially exposing whole of the
pelvic cavity. Occasionally, some of the animals
had to be slightly rotated in the cradle to main-
tain perfect dorsal recumbency. 

Insertion of the laparoscope at primary por-
tal site allowed optimum visualization of the
pelvic viscera in animals of both the sexes. By
orienting the laparoscope in different direc-

tions and planes, various urogenital organs,
segments of small and large intestines, liga-
ments supporting pelvic viscera, major blood
vessels, internal inguinal ring and the muscles
lining the pelvic cavity were identified.

Urinary bladder as a hollow, thin walled,
ovoid organ having bluish semitransparent
coloration and tortuous serosal vessels was
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Figure 1. Photograph showing laparoscopic view of pelvic organs and structures in a
goat: 1. remnant of urachus, 2. urinary bladder, 3. round liament of bladder, 4. internal
iliac artery.

Figure 2. Photograph showing laparoscopic view of pelvic organs and structures in a
goat: 1. uterine body, 2. uterine horn, 3. Fallopion tube, 4. distal colon.
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easily located in the central area (Figure 1). 
Most of the occasions, it was moderately

filled with urine. Vestigial remnant of fetal
urachus was visible at the vertex of the blad-
der. The round and lateral ligaments were
detected (extending from both the sides of the
bladder towards the corresponding lateral wall
of the pelvic cavity) after elevation of the blad-
der by the accessory instrument (Figure 1).
The elevation of the bladder from its vertex
area towards the ventral pelvic wall was possi-
ble only in animals with minimal residual
urine. The lateral ligaments prevented visuali-
zation of the dorsal neck area of the urinary
bladder in animals of both the sexes and the
accessory genital organs in male animals. In
does the uterus (Figure 2) and broad liga-
ments and in bucks the rectum was located
dorsally. 

Cecum as a curved organ was located to its
full length after it was pulled out of the supra-
omental recess or the later pushed cranially.
Cecum appeared as a dilated, oval viscous of
larger diameter than the small intestines
showing caudally directed blind end (Figure
3). Its wall thickness was more but diameter
lesser than that of the urinary bladder.

The descending colon was identified by its
segmentation into the pellets and its fecal con-
tents. The fecal pellets appeared darker bead
like round objects within its lumen (Figure 2).

Small intestines were identified due to their
mesenteric attachment and emanating vascu-
lature, peristalsis, thin wall, smooth surface,
smaller diameter and more closely coiled pat-
tern than the colon and the cecum (Figure 3).

Segment of the uterine horns as pinkish,
tubular, soft tissue, curved, smooth structures
without peristalsis and without prominent
superficial vasculature were visible just cra-
nial to the bladder only in goats with mild to
moderate distension of urinary bladder
(Figure 2). The ovaries, their proper ligaments
and mesovarium, fallopian tubes, broad liga-
ments and uterine horns were inspected in
detail only after retraction of the overlying gas-
trointestinal structures, grasping and eleva-
tion of the reproductive tract by accessory
instruments (Figure 2). Body of the uterus and
rectogenital pouch was viewed easily after ele-
vation of the uterus against the ventral abdom-
inal wall by the grasping forceps. The fallopian
tubes appeared tortuous with light pinkish
color starting from the narrow tip of each uter-
ine horn (Figure 2). The tubes were best
exposed when the mesovarium was displaced
or spread by accessory instrument. Surfaces of
the ovaries were best viewed after the meso-
varian ligaments were picked-up. The ovaries
appeared as oval organs (Figure 4) and located
craniolateral to the fimbria of the fallopian
tube. Laparoscopy provided better understand-
ing of the position of supporting structures of
the uterus and ovaries. The ovaries were sus-

pended in the abdominal cavity by proper and
mesovarian ligaments. The mesovarium
appeared as the cranial portion of the broad
ligament suspending ovaries with the lateral
abdominal wall and through which blood ves-
sels, lymphatics and nerves passed to the
ovary. The cyclic morphological alterations
were detected on the ovaries, including ovari-
an follicle and corpus hemorrhagicum, corpus

luteum and corpus albicans. 
Internal inguinal ring as a slit like aperture

in the lateral pelvic wall and the structures
passing through it were visualized bilaterally
(Figure 5). In male animals, the vas deferns
was easily located as white cord like tubular
structure passing from each internal inguinal
ring towards the neck of the bladder (Figure
5). 
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Figure 3. Photograph showing laparoscopic view of pelvic organs and structures in a
goat: 1. small intestine, 2. uterine horn, 3. urinary bladder, 4. caecum, 5. internal
abdominal obliques muscle.

Figure 4. Photograph showing laparoscopic view of pelvic organs and structures in a
goat: 1. uterine horn, 2. ovary, 3. mesovarium ligament, 4. urinary bladder.
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The internal iliac artery and its bifurcation
into cranial and caudal gluteal arteries were
visible bilaterally near the caudal end of the
pelvis (Figure 1). 

All of the goats recovered normally within
two hours from induction of the regional anes-
thesia. However mild subcutaneous emphyse-
ma around the portal sites in two goats sub-
sided subsequently within three and four days
respectively. On follow up laparoscopy, neither
adhesions nor any other complication that
could be attributed to the previous procedure
was detected in the pelvic cavity of any ani-
mals.

Discussion and Conclusions

Laparoscopy offers the advantage of direct
observation of internal anatomy of the abdom-
inal and pelvic cavities. In addition to the sev-
eral diagnostic and therapeutic advantages,
the technique has particularly a very important
pedagogic value. Magnification of the images
and the organs being separated from each
other (due to pneumoperitoneum), this tech-
nique helps in identification of even the small-
er structures, rings, apertures and openings
not seen in standard celiotomy approach.12

Laparoscopy in small ruminants has been
performed either under general anesthesia or
infiltration of the portal sites with the local
anesthetic agent along with sedation.6,8-12

However, we used lumbosacral epidural anes-
thesia satisfactorily without complications. In
small ruminants, this technique has several

advantages. Unlike local infiltration of the por-
tal sites, lumbosacral epidural anesthesia
results in abdominal wall relaxation which is
particularly beneficial during laparoscopy.

In the present study, usage of 5.0 mm
laparoscope provided good panoramic and
close-up view of the pelvic cavity. Usage of 00

laparoscope allows satisfactory orientation and
easier manipulation of the instruments.13-15 It
also maximizes light transmission compared
with laparoscopes with an offset viewing
angle.1 Usage of cold light fountain xenon,
with 175 Watt lamp and 4.5 mm fiber optic light
cable provided satisfactory illumination for
videoscopy. However, several workers have rec-
ommended 300-W xenon light source to per-
form laparoscopy.1,15,16

Preoperative fasting was mandatory before
any laparoscopic procedure.17-19 Fasting for 36
hours but not 24 hours was found sufficient to
decrease the content of rumen and large intes-
tine and reduce intestinal peristaltic motility
in the goats included in this study. It not only
reduced the risk of organ penetration during
Veress needle introduction or undue pressure
of the cranially displaced abdominal organs on
diaphragm but also improved observation of
abdominal/pelvic structures. In most of the
animals, preoperative fasting is essential
when a ventral surgical approach is used.20

In male animals the mid ventral area being
occupied by penis and prepuce made it neces-
sary for us to introduce the primary port at
paramedian location. This however did not
interfere in locating and visualizing different
pelvic organs and structures. In the dogs and
cats, insertion of the Veress needle caudolater-

al to the umbilicus and directed towards the
pelvis to avoid falciform ligament and injury to
the spleen has been reported.21

Trendelenburg position encourages abdomi-
nal organs to slide cranially, exposing caudal
field.1,20,22

Laparoscopy provided a comprehensive
description of the normal laparoscopic anato-
my of the caprine pelvis in dorsal recumbent
position. 

The subcutaneous emphysema noticed in
two goats resolved without intervention. This
finding corroborates well with an earlier
report.23 Follow up in the female goats indicat-
ed that the exploratory laparoscopic procedure
is safe. Repeated laparoscopy does not
increase the risk of intra-abdominal complica-
tions.24

The minimal exposure of the
abdominal/pelvic cavities to outside atmos-
phere and the least visceral handling was done
during laparoscopy. Therefore, the systemic
antibiotic and analgesic were administered
only once postoperatively in all the animals.
Such drugs are reportedly required only for 24
hours following laparoscopy in cattle.1

From this study, it is concluded that
laparoscopy a minimally invasive procedure
has several advantages over alternate methods
of understanding anatomy, physiology and
pathology of most of the intraperitoneal pelvic
structures in goats. The procedure is also safe
in experienced hands.
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