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Computed Tomographic Imaging of Vesicular Glands in Rabbits
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Abstract: The study was carried out with the purpose to demonstrate the anatomo-topographic features of
rabbit vesicular glands by computed axial tomography imaging (CT). Eight sexually matured, clinically healthy
male white New Zealand rabbits, 12 months of age and weighing 2.8-3.2 kg were used. CT scans of the pelvis
were performed in the transverse planes from the seventh Tumbar (1.7) vertebra to the first Sacral vertebra (S1),
with a section thickness of 2 mm. The cranial border of the vesicular glands was visualized in the transverse
plane between L7 and S1 while the caudal part of the glands was observed in scans of the pelvic inlet in the
transverse plane through the caudal part of S1. In the transverse scans of the pelvic mlet halfway S1, the
vesicular glands appeared as transversely ovoid, homogeneous and relatively hypodense structures as
compared to the adjacent soft tissues. The glandular areas were relatively hypodense compared to the urethral
and rectal walls. The density of the rabbit vesicular glands was that of the soft tissues, ranging from 31+0.33
HU in precontrast imaging and 78+0.33 HU m postcontrast imaging.
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INTRODUCTION

In the conventional topographic anatomy, the rabbit
vesicular glands are described as lobular organs with an
wregular shape and a variable size, depending on the
amount of the secretory product presented in the
glandular cavities (Del Sol and Vasquez, 2003; Holtz and
Foote, 1978; Mollineau et af., 2006, McCracken ef ai.,
2008). The cramial part of the dorsal surface of the glands
extends to the rectum. From the caudal glandular surface
which extends to the cranial part of the prostate gland,
emerge the ejaculatory ducts of the glands. The ventral
surface of the vesicular glands s comnected to the
ampullae of the deferent ducts. The vesicular glands are
covered by a capsule consisting of smooth muscle layers.

Computed axial Tomography (CT) imaging studies of
domestic ammals vesicular glands are few. Archana et al.
(2009) who investigated vesicular glands m the Gaddi
goat have demonstrated that these glands are located
dorsolaterally to the urinary bladder neck and lateral to
ampullae of the deferent ducts. In young goats the glands
were small and not lobulated whereas i adults they
changed in shape and became larger and lobulated. Tn

contrast, in human medicine studies on both normal and
pathological vesicular glands are plenty (Lantz et af.,
1981; Silverman et al., 1985; Kang et al, 1989,
Kuyumcuoglu et al., 1991; Munkelwitz et al, 1997,
Altunrende ef al., 2004, Lee et al., 2007, Lawson and
Macdougall, 1965).

The nsufficient data about CT mmaging of animal
vesicular glands, particularly in rabbits, motivated the
present mvestigation on some anatomo-topographic
features of these organs using
tomography.

These data could be used as a reference background
in diagnostics for the differentiation of healthy from
pathologically altered vesicular glands in this animal
species in which the incidence of squamous metaplasia,
hyperplasia and vesicular glands keratinization is
estimated to approximately 45% as reported by
Zwicker et al. (1985) in New Zealand white rabbits.

computed axial

MATERIALS AND METHODS

Eight sexually mature, climcally healthy male white
New Zealand rabbits, aged 12 months and weighing
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2.8-32 kg were used in this study. The animals were
anesthetized with 15 mg kg™ Zoletil® 50 (tiletamine
hydrochloride 125 mg and zolazepam hydrochloride
125 mg 1n 5 mL of the solution) Virbac, France.

The experiment was performed in strict compliance
with the ethical guidelines for humane treatment of
amimals as defined by the European convention for the
protection of vertebrate amimals used for experimental and
other scientific purposes, the European Convention for
the protection of pet animals and Law on Animal
Protection in the Republic of Bulgara-part IV (Ammal
Experimentation).

Three animals were positioned in ventral recumbency
and the other five in dorsal recumbency. In two animals
the CT mmaging was precontrasted, in another three the
contrast enhancement was done with Optiray® 350
(ioversol 741 mg mI.™"), Healthcare Ltd., UK and in the last
three rabbits with Urografin 76% (sodium amidotrizoate
0.1 g mL™" and meglumine amidotrizeate 0.66 g mL ™,
Schering Ltd., Germany. Optiray® 350 was administered
intravenously at 1 ml. kg™ in the cephalic vein and the
investigation was performed immediately. The second
contrast agent Urografin 76% was applied orally as a
1.52% aqueous solution (30 mL kg™, fractional
administration) aiming better differentiation of rectum
toward vesicular glands. The imaging was performed 3 h
later. Transverse scans of the pelvic area were performed
by means of an axial computed tomograph SIEMENS,
SOMATOM, ARTX with FOV = 250, filter 1, 70 mA and
110 kV. Each scanning time was 3 sec. A high-resolution
512 mode, gantry tilt of 0° was employed with window
width and centre 280 and 53. Scans were done at 2 mm
intervals and section thickness was 2 mm.

For defimng the topography of the rabbit vesicular
glands, the following osseous markers were used: the
lumbar and sacral vertebrae (dorsally), the abdominal wall
or the cranial branch of the pubic bone (ventrally) and the
body of the ilium (laterally). The transverse CT scans of
the pelvis were performed m the transverse planes
between L7 and S1 and up to the caudal end of S1. The
cranial CT scans were bounded laterally by the body of
the ilium extending between the sacroiliac joint and the
acetabulum, ventrally by the abdominal wall and dorsally
by the plane between the seventh lumbar vertebra and the
beginning of the first sacral vertebra. The caudal CT
scans were marked laterally by the body of the ilium near
to the acetabulum, ventrally by the cramal branch of the
pubic bone and dorsally by the end of the first sacral
vertebra. The selected soft tissue markers were the
well-visualized urinary bladder neck (both in precontrast
and postcontrast images), the beginmng of the pelvic
urethra and the rectum (precontrast images).
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Three-dimensional image reconstruction was made
by Multiplanar reformating program in order to obtain
reconstructed images of the pelvic organs within in dorsal
and sagittal views. The statistical processing of data was
made by statistical software (StatMost for Windows,
1994).

RESULTS

Dorsal and sagittal views of the reconstructed CT
mmages of the rabbit vesicular glands and the surrounding
bone and soft tissue structures are shown in Fig. 1 and 2.
The vesicular glands are relatively large, homogeneous
soft tissue structures situated dorsolaterally to the
contrast enhaced beginming of the pelvic urethra. The
glands are located at the pelvic inlet, cramally to the
cranial part of the voluminous prostatic gland which is
characteristic of rabbits. The vesicular glands are
relatively large, homogenecous soft tissue structures
situated dorsolaterally to the beginmng of the pelvic
urethra (Fig. 1 and 2).

Fig. 1: Reconstructed postcontrast (Optiray® 350) CT
mage of the accessory gemtal glands and pelvic
urethra in the rabbit (dorsal view): vesical blader
(vu), vesicular glands (gv), prostate complex (p),
pelvic urethra (u), bulbourethral glands (b), body
of ilium (o1), acetabulum (ac), ischium (1), seventh
lumbar vertebrae (L7)
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Fig. 2: Reconstructed postcontrast (Optiray® 350) CT
mage of the accessory gemital glands and pelvic
urethra in the rabbit (sagittal view): vesical blader
(vu), vesicular glands (gv), prostate complex (p),
pelvic urethra (u), bulbourethral glands (b),
seventh lumbar vertebrae (L7), pubis (op)

Fig. 3: Transverse postcontrast (Optiray® 350) CT image
of the rabbit pelvis at the cranial border of S1 in
dorsal recumbency. CT scans thickness 3 mm:
urinary bladder neck (cv), vesicular glands (glv),
rectum (1), body of ilium (o1), femur (f)

The transverse CT image of the pelvis on scans made
between L7 and S1 (Fig. 3) depicts the body of the ilium
(laterally), the of any bone
(ventromedially) and the begmning of 31 (dorsally). In the
pubic region, the contrast-enhanced urinary bladder neck
15 observed. Its lumen 13 hyperdense and its wall 1is
relatively hypodense and homogeneous. Dorsally to the
neck, beneath the rectum, the beginning of vesicular

absence marker
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Fig. 4. Transverse precontrast CT image of the rabbit
pelvis through the middle of S1 in sternal
recumbency. CT scans thickness 3 mm: transition
between urinary bladder neck and pelvic urethra
(cv), vesicular glands (glv), rectum (1), body of
ilium (o1}, femur (f)

glands is visualized as soft tissue structures that are
relatively hypodense as compared to the urethral and
rectal walls. The first appearance of the CT image of rabbit
vesicular glands was in the transverse plane between L7
and 51, the body of the ilium and the ventral abdominal
wall.

The major CT image of the vesicular glands was
obtained in scans done in the transverse plane through
the middle of S1 where the lumen of the pelvic urethra was
not contrast-filled (hypodense). The glands were
visualized as hypodense soft tissue structures located at
the pelvic inlet between the wrethra and the rectal wall
(Fig. 4). The vesicular glands were differentiated from
prostate gland only by their anatomo-topographic traits
as both exhibited similar soft tissue characteristics. Both
the urethral and rectal walls were hyperdense as compared
to the glandular appearance.

At the caudal end of S1, the caudal parts of the
vesicular glands were seen mn native CT iumages as soft
tissue structures situated above the pelvic urethra,
medially to the body of the ilium and cramomedially above
the pelvic brim (Fig. 5). The vesicular glands area was
relatively hypodense against the urethral wall.

The average transverse lateromedial diameter of
glands was 5.48+0.03 (meantSEM; range 5.4-5.6) mm, a
dorsoventral height of 4.6+0.02 (range 4.5-4.6) mm and a
cramocaudal length of 6.240.02 (range 6.2-6.3) mm. The
density of the rabbit vesicular glands demonstrated a soft
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Fig. 5: Transverse postcontrast (Urografin 76%) CT
image of the rabbit pelvis through the caudal part
of S1 in ventral recumbency. CT scans thickness
3 mm: beginning of the pelvic urethra (cv),
vesicular glands (glv), rectum (1), body of ilium
(o1), femur (f)

tissue character, ranging from 312+0.33 (range 31-33) HU in
precontrast umaging and 78+0.33 (range 78-80) HU in
postcontrast 1maging. There were no anatomo-
topographic differences in the location of the vesicular
glands between animals in dorsal and sternal recumbency
1n the study.

DISCUSSION

Via the computed tomography, we have
demonstrated ir vive that the topography of rabbit
vesicular glands was similar to that described previously
by post mortem anatomical methods (Del Sol and
Vasquez, 2003; Holtz and Foote, 1978, McCracken et al.,
2008). The present CT 1maging study shows not only the
localization, size and shape of the glands but also its
relationships with the adjacent structures.

The vesicular glands of the rabbit have a tissue
density, similar to that of the human vesicular glands
(Silverman et al., 1985, Kuyumcuoglu et of., 1991;
Altunrende et al., 2004; Lawson and Macdougall, 1965)
but they are homogeneous structures, in contrast to the
heterogeneous image m humans (Lantz et af., 1981).

In this in vive CT imaging study, all three dimensions
of the rabbit vesicular glands (width, height, length) are
presented for quantitative evaluation purposes. This
contrasts with the reports of Munkelwitz et al. (1997) who
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described gland length and width as a sign of vesicular
dilatation in humans and Archana et ol (2009) who
studied post mortem age-related differences in gland size
in goats. Both dorsal and sternal recumbencies were
equally definitive positions for vizualisation the rabbit
vesicular glands as compared to the man where only the
dorsal one 1s used (Altunrende et al., 2004; Lawson and
Macdougall, 1965).

The application of the ionic monomeric contrast
medium Urografin 76% with regard to the definitive
visualization of the studied soft tissue findings did not
imporve the quality of the image which according to us
was due to the lower absorption of the contrast agent
from the tissues, after peroral application. The non-ionic
moenomeric  contrast agent Optiray® 350, applied
intravenously was more appropriate for computed
tomography investigation of the rabbit vesicular glands.

CONCLUSION
The results from the computed tomography
imaging of the rabbit vesicular glands could be used
as a reference background for the diagnosis and
interpretation of various pathologies m this amimal
species.

Furthermore, the diagnostic imaging of the adjacent
urinary bladder neck and the begiming of the pelvic
urethra by means of CT could be successfully used for
investigation of  anatomic  characteristics  and
abnormalities of these organs including diverticula,
stenosis, lithiasis and cysts of the urinary tract.
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